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PROBLEMS OF MOBILISATION AND 
DEMOBILISATION. 


Tue very determined effort of the enemy to effect 
the destruction of the British Army was followed 
by such results in the early stages of the attack that 
we are now faced once again with the necessity for 
raising more men, and for expediting the produc- 
tion of certain classes of munitions. The situation 
has. apparently disposed of the threatened trouble 
among certain sections of the engineering workers 
who objected to the Government combing-out con- 
ditions; the young miners are reported to be enlist- 
ing against the vote of their organisations; and the 
invitation to men “‘ up to fifty’’ to offer their ser- 
vices is stated to have met with a satisfactory 
response. There is a good deal of discussion pro- 
ceeding in the daily Press, as at previous stages of 
the war, concerning other measures which Parlia- 
ment may adopt when it reassembles next week for 
strengthening the forces. Possibly before these 
lines appear in print some authoritative forecast of 
policy will have been made so as to prepare the 
nation for what lies before it. Speaking generally, 
the question, of man-power as a whole is hardly 
within our province, but we cannot forbear to re- 
mark that if the war comes to a conclusion without 
the young manhood of Ireland having been con- 
scripted it will stand on the records to her eternal 
disgrace, and as one of the most disagreeable spots 
in the history of the war. The appeal of the situa- 
tion, backed up by the appeal of the Ministry of 
Munitions, to the workers engaged on certain lines 
of war requirements to forgo their Easter holidays 
met with so enthusiastic a response that we see that 
when once the seriousness of the situation is really 
understood, the nation in general stands solid in its 
determination to back up the Forces at whatever 
sacrifice. 

The state of the war lessens very considerably 
one’s desire to discuss matters affecting after-the- 
war. For several weeks past we have had before us 
a number of documents respecting such questions, 
and it was our intention to deal with them this week, 
but we confess to a feeling of indisposition to do so. 
Yet, though new mobilisation measures have be- 
come necessary, thus rendering still more difficult 
the problems of demobilisation and after-war rela- 
tionships, we must not ignore the fact that demobili- 
sation is already and always taking place, and that 
after-war relationships are im that sense being 
formed. In addition, there has to be remembered 
the possibility, we dare not say probability, for we 
are not yet able to judge, that the very extent of the 
enemy Operations at the moment may bring nearer 
than would otherwise have been the case the day 
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when demobilisation on the large scale may be the 
task in hand. In these critical days when, as some 
suggest, the situation may change favourably for 
us in such a way as to hasten the end, we are more 
inclined to let all our thoughts, energies, and 
prayers out in a flood in support of our optimistic 
fighting sons and brothers and to leave the rest; yet 
the need for some amongst us to be preparing the 
ground for those who will return in due course is 
as great as ever, indeed is resting upon us as a duty 
that we do well to perform as a huge debt to be dis- 
charged. Therefore, we welcome the documents 
that are before us concerning the big campaign upon 
which the National Alliance of Employers and Em- 
ployed has entered for the establishment of joint 
committees of masters and men in many centres. 
It is the policy of the Alliance to secure that repre- 
sentatives of Capital and Labour shall jointly work 
out the lines on which the problems of the days to 
come shall be solved and the future relationships of 
the two parties established. Its programme em- 
braces factory and workshop conditions, also 
such matters as housing and education, its aim 
being that everything, that affects not only industry 
as such but the everyday lives of the workers, shall 
be a question for the consideration of its Joint Com- 
mittees. Such Committees, we understand, are 
already at work in many centres, and the present 
campaign is designed to establish them in every dis- 
trict. One of the beliefs of the body of commercial 
authorities and trade-union leaders who form the 
executive of the Alliance is that those who are 
directly concerned in industry are better able to re- 
construct that industry than any State Department. 
Reconstruction will be facilitated by industrial har- 
mony if it exist, but the existence of industrial har- 
mony is largely dependent upon the spirit and char- 
acter of reconstruction measures. As we have shown 
fairly fully during recent months, the Ministry of 
Reconstruction and the Ministry of Labour have 
their elaborated schemes respecting demobilisation, 
industrial control, and so forth. It would have been 
a crime on the part of the Government if all aspects 
of such huge problems, affecting directly or in- 
directly the entire nation, had not been most exhaus- 
tively studied, however many committees were re- 
quired for the purpose, but what emerges from these 
investigations will have to take shape in the form 
of legislative enactments, and Parliament will have 
to discuss and approve or disapprove them. It has 
been explained that the hand of State control can- 
not be withdrawn in a hurry, or disaster will ensue. 
The Government spokesmen that we have listened 
to have disowned any desire on the part of the State 
to: control or interfere one moment longer than 
is necessary in the best interests of the nation. They 
have also shown very emphatically that the date of 
control withdrawal will depend upon the ability of 
industry to control itself. The unfettering of in- 
dustry is one of the great essentials for full progres- 
sive development back to the normal, and the 
organisation of the industries is of the first import- 
ance to that end. This was stated with absolute 
clearness by representative leaders at the recent 
Guildhall Industrial Reconstruction meeting. We 
hope that the efforts of the Alliance to set up these 
local joint committees in all parts of the country 
will prove to be a means for expediting that work 
of organisation, and ensuring the co-operation of 


employers and employed with a minimum of inter- 
ference by the State. 


One does not usually look to the 
Rations and = Daily Mail for inspiration on such a 
Fuel Economy. prosaic matter as fuel economy, but 
the subject has recently attracted 
the cursory attention of the gentleman responsible 
for the financial comment in that journal, who ex- 
presses the opinion that the proposals for economy 
in the use of coal and electricity create special in- 
terest in the financial results of the London elec- 
tricity undertakings during the past year. His in- 
terest takes the form of a table showing the net 
revenue returns of a dozem London undertakings 
for the past and two previous years, and, after re- 
marking that “‘many companies have increased 
dividends,’’ he enigmatically states that ‘‘ there is 
obviously room for economy.’’ It is interesting to 
note that the net revenue returns of these twelve 
companies for the past year show an increase in the 
aggregate of 6 per cent. on those of the previous 
year, and of 5.2 per cent. on those of two years ago, 
which represents on the whole only a fractionally in- 
creased return on the money invested in these under- 
takings. We do not suppose that the Daily Mail 
will cavil at this, under present conditions especially, 
but apparently the inference is drawn that an in- 
“creased net revenue necessarily implies am increased 
output of electricity, and that the. latter involves the 
use of coal or fuel which would not otherwise be 
used. Neither of these inferences is really justified ; 
with the increased prices for electricity, a higher net 
revenue might result from a smaller output of elec- 
tricity; and experience in other directions, where 
lighting has been curtailed, has shown a compara- 
tively small reduction in fuel used, where boilers 
have to be kept under steam in any case. 

However, the rationing of electricity and gas 
applies mainly to large consumers—such as, for in- 
stance, the Daily Mail and its associated newspapers 
—and without expressing any opinion as to whether 
they are in a position to economise or not, we can 
safely affirm that the increased use of electricity 
(and gas) is the bedrock foundation of fuel economy 
proposals at the present time. In-this connection, 
attention may be drawn to the remarks of the chair- 
man at the meeting of the City of London Electric 
Lighting Co., Ltd., reported in our ‘‘ City Notes ’’ 
to-day. 

With regard to the Board of Trade Order of 
March 26th, restricting the consumption of gas and 
electricity by private consumers in the South of Eng- 
land (except those taking very small quantities) to 
five-sixths of their consumption in the correspond- 
ing quarters of 1916 or 1917, ‘‘ whichever was the 
greater,’’ while this condition will be easily com- 
plied with by many consumers, it will press hardly 
upon the many others who reduced their copsump- 
tion to the minimum before 1916, and have left 
themselves no margin for further economy. It has 
been brought to the notice of the Board of Trade 
that in this respect the Order is unfair, discriminat- 
ing im effect against those who have practised 
economy in the past, but nevertheless the Order has 
been put in force., One result which we anticipate 
as, a possible outcome of this condition is an in- 
creased use of coal for domestic purposes; for a 
large proportion of gas, and an increasing amount 
of electricity, is at present used for cooking and 
heating, and the most obvious method of reducing 
the consumption of these commodities is to cook 
with coal fires—the supply of coal available under 
the rationing scheme being ample for this purpose. 
We wish to point out that so far as this result 
occurs, it will entail an increased consumption of 
fuel on balance, which is precisely the opposite 
effect to that desired by the Government, for there is 
no doubt that cooking and heating by gas and elec- 
tricity involve a smaller consumption of fuel thar 
the direct use of coal. 

It may be that such cases will be in the minority, 
and that on the whole an economy of fuel in domes- 
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tic establishments will be effected; the curtailment 
of shop-window lighting and the early closing 
order for places of entertainment and refreshment 
will certainly have that result, and thus the Order 
may appear to have achieved its purpose. It must 
also be admitted thaggwhile the present Order will 
impose a considerabf® amount of labour upon the 
clerical staffs of gas and electricity supply under- 
takers, it would be a far greater task to draw up a 
schedule of*rations for individual consumers based 
upon the number of persons on the premises or the 
number of rooms occupied, even though the data 
necessary for this purpose are already filed in con- 
nection with the food and coal rations. Neverthe- 
less, leaving apart the question of labour, it cannot 
be seriously denied that the system of rationing 
adopted in this case is fundamentally unsound and 
unfair, and;-while it may serve in the present emer- 
gency, i€ most certainly ought to be superseded by 
an equitable and logical system at the earliest 
opportunity. 


W8HILE station engineers are still 
British struggling with the problem of 
Electrical organising, upon the old A.E.S.E. 
Engineers. as a foundation, a new association 
of station engineers and charge 
engineers generally, known as the “ Electrical 
Power Engineers’ Association,’’ of which local 
branches are already in existence, and which is 
carrying On an active campaign in the Provinces to 
secure additional members, we learn that still an- 
other proposal has been formulated, contemplating 
the formation of an “‘ Association of British Elec- 
trical Engineéers.’’ Some particulars.as to the ideas 
and intentions of the promoters of this movement 
are given in our “‘ Notes’’ columns to-day, from 
which it will be seen that it has been launched with 
the unofficial, but undisguised, support of some of 
the most influential bodies connected with the elec- 
trical industries—notably the Institution of Elec- 
trical Engineers and the Incorporated Municipal 
Electrical Association—as well as by smaller socie- 
ties more directly associated with central-station 
work. The project is still in embryo, but is assum- 
ing practical shape, and will shortly come before the 
electrical public for open discussion; in the first in- 
stance, the formation of the ‘‘ Electricity Supply 
Section ”’ is proposed, implying that the scheme as 
a whole will ultimately include other sections of the 
industry, as and when the occasion arises for their 
formation. : 
The question will naturally be asked: What will 


. be the relations of this new body to existing socie- 


ties with similar objects? From inquiries that we 
have made, we understand that its attitude will be 
wholly friendly and beneficent towards all of them. 
Its purpose is purely protective—‘‘To safeguard 
the interests of all professional and technical men ”’ 
in the electrical industries; it is somewhat akin to 
the British Medical Association, and is, of course, 
in no sense a “‘trade union.” It appears to em- 
body the proposal which has been urged at meet- 
ings in connection with the reorganisation of the 
A.E.S.E.—namely, that the initiative should come, 
not from the junior members of station staffs, but 
from the seniors; it may be regretted that action 
was not taken by them earlier, in view of the 
vigorous efforts that have been made by the juniors 
to organise themselves, which might then have been 
directed towards the development of the B.E.E.; 
but we trust that the work that has been accom- 
plished by them will in the end prove fruitful, for 
the successful establishment of -the B.E.E., sup- 
ported as it is by such powerful forces, can hardly 
be doubted, and it will clearly be in the interest of 
the minor associations to afhliate themselves to or 
merge themselves in the new body. The latter, we 
understand, has no desire to interfere with the 


former; its aims are simple and broad-minded, and 
in that light we welcome the proposal, and com- 
mend it to the favourable notice of our central- 
station readers. 


Tue United States is hastening 
American forward with special legislation for 
Water Power. facilitating the greater use of water 
power. Our Aterican exchanges 
just to hand contain particulars of\plans for ‘‘ quick 
action,’’ and advice from Secretary of War Baker 
and other State Secretaries urging all possible haste 
upon the Committee which is dealing with the mat- 
ter. The joint advice of the Secretaries sets forth 
that the water-power problem is one of the most 
important matters for the consideration of Congress 
on account of the conditions naw affecting the power 
supply industry, and the need for maintaining the 
entire industrial machinery at its highest efficiency: 
It is added : — 

The industrial expansion which has been necessary in order 
to produce the materials and equipment needed.in the prose- 
cution of the war has placed unprecedented demands upon 
the electric power industry to such an extent that the output 
of commercial central stations has increased more than 60 
per cent. since 1914. This increase has been greatest in the 
manufacturing sections of the East, where water-power deve- 
lopment is comparatively limited, and has been chiefly in the 
form of steam-generated power, because steam power can be 
developed more quickly, and at less capital cost than water 

wer. 

P There is also need of legislation in order that time may be 
given to prepare for the developments that must take place 
after the close of the war if the United States is to maintain 
its proper place in world trade, or even to supply its domestic 
needs. A survey of our water-power resources is needed, 
particularly with relation to specific districts and specific in- 
dustries. 

It is suggested that there should be a co-ordina- 
tion through a single agency of all the Federal Gov- 
ernment establishments which have to do with the 
administration of water power, and that, as far as 
practicable, all agencies, Federal, State, and private, 
should be brought into co-operation. A Federal 
Power Commission, with ample authority to under- 
take preliminary investigations, is recommended in a 
Bill that is now before Congress. It is not only the 
need for power development that has led to this 
movement, but the need of increasing the proportion 
of water power, and reducing the drain on coal and 
(particularly) petroleum supplies, as well as lessen- 
ing the demands upon labour and transportation. 
The latter demands alone are regarded as sufficient 
reason for substituting water power for steam 
power wherever possible. 


Tue French Minister of Public 
Supply Works Works has requested the chief engi- 
inInvaded neers of the Ponts et Chaussées in 
Districts. all Departments to examine a pro- 
gramme for utilising the hydraulic 
powers belonging to or under the control of the 
State. On the other hand, the supply companies 
whose works are situated in enemy-occupied dis- 
tricts have approached the Government in regard to 
the resumption of activity as soon as circumstances 
will permit. Under the auspices of the Syndicat des 
Producteurs et Distributeurs d’Energie Electrique 
the various companies have met and submitted to 
the authorities a scheme for the restoration of the 
works and the networks of mains. According to a 
statement recently made at the annual meeting of 
the Electricité et Gaz du Nord, the authorifies ap- 
pear disposed in principle to grant certain financial 
facilities im such a manner that the companies con- 
cerned will not be compelled to await the evacuation 
of the invaded territory before they will be able to 
provide plant and machinery in substitution for 
those removed by the enemy. It appears that two 
or three stations are still in operation in the region 
concerned. 
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THE SANDBERG TREATMENT OF 
TRAMWAY RAILS. 


THE name of Sandberg has been closely connected with tram- 
way practice during the last few years—first, by reason of its 
association with silicon rails, which have been successfully 
employed on many tramway systems throughout the world, 
and, later, by the development of sorbitic steel, which is 
of great interest to all‘fsers of rails, whether for tramways 
or railway purposes. The value of the Sandberg treatment, 
which produces a sorbitic structure, can be realised only 
in the case of new rails, and as new rails are to-day 
practically unprocurable, the use of the true sorbitic rail, 


Norma! State. Intermediate. 


so far as tramways are concerned, must necessarily be 
deferred until rails are available. 

In the meantime, the deterioration of permanent way on 
tramways is continuing at a very rapid rate, and the atten- 
tion of the Board of Trade is being seriously directed to 
means by which the most important tramway systems in 
the country can be maintained in such a condition as to 
continue to give a reasonable service. 

Having regard, therefore, to the conditions which at 
present prevail, any method or process which will prolong 
the life of the track must be of great im- 
portance, not only from the point of view “ 
of individual tramways, but more especi- 
ally from the national standpoint. 

A development of great interest in the 
treatment of rails is that which has re- 
cently been devised by Mr. C. P. Sand-. ' 
berg, and which consists in the hardening : 
of rails in sifu. It is, perhaps, a some- ptt: 
what daring innovation to treat rails ° 
lying in the ground, because any method 
of hardening involves some form. of 
heat treatment. The process, which is 
patented, has been carefully developed 


Hardened. 
Fig. 1.—PHOTO-MICROGRAPHS OF A STEEL TRAMWAY RAIL. 


Mr. E. F. Morgan, the borough read surveyor of Croydon, 
after investigation into the Sandberg system of treatment 
in situ, decided to apply the method to a portion of the 
tramway rails, and the work of hardening the rails, as well 
as joints, has now been carried on for some time past. 

While the treatment constitnigs a striking departure 
from existing practice, the method “Sf application is a good 
deal simpler than might at first be thought possible. The 
application of a somewhat intense heat to the surface of a 
tramway rail might give rise to doubt as to what effect the 
heat would have on the surrounding pavement, for it has to 
be borne in mind that the treatment is carried out without 
any disturbance whatever of the permanent way. It was at 
first thought desirable to protect the pavement against the 
flame, but experience showed that it 
was not even necessary to provide any 
form of protection, for the reason that 
the heat is too local to cause any damage 
to the surrounding pavement. 

From the photo-mierographs which 
have been obtained of the Croydon rails, 
of which examples are given in figs. 1 and 
3, the hardening is carried out to a quite 
considerable depth—about } in., and the 
ideal aimed at is a depth of about @ in. 
on the inside edge, diminishing to zero 
on the outside edge of the rail. Ob- 
viously, if the heat treatment can pro- 
duce a hard head, it is bound to result’ in 
a considerable increase in the life of the 
rail, and the wear must be in consequence 
: greatly retarded. 

In addition to treating the whole length of rail in order 
to retard wear, there are many cases where the most serious 
trouble on tramway permanent way arises at the joints; 
in other words, the rail, generally speaking, will attain a 
fairly long life without any hardening treatment, but the 
battering of the joints which is set up by the deteriora- 
tion of the permanent way at these points has such effect 
on the rail ends as either to make the rail useless or 
to render it necessary to cut the rails at the ends and 
insert new short lengths, 


until it can be claimed to be a practical 
working proposition. While experimental 
work has been carried on for some time 
on the Leeds tramways and elsewhere, 
the application of the Sandberg treat- 
ment % situ at Croydon is the first ap- 
plication under working conditions, and 
we had the pleasure of inspecting it on 
Tuesday, March 26th, when tests and 
specimens of treated rails were shown 
which appeared to prove all the claims 
made for the process. 

Obviously, the invention must neces- 
sarily include means by which the 
treatment of the rail is done progressively. The patent 
claims the hardening or tempering of the head or surfaces 
of rails, switches, and points of crossings, by heating 
them in continuous succession, and subsequently quench- 
ing or cooling them moderately quickly, in order to 
produce the hardness or temper desired. The method of 
accomplishing this consists in causing a flame, or flames, 
to move slowly along the surface of the rail, and this is 
what has been done on the Croydqn Corporation tram- 
ways. 


Fig. 2.—THE SANDBERG OXY-ACETYLENE APPARATUS FOR TRAMWAY RAIL TREATMENT. 


It is under conditions of battering that the Sandberg 
treatment has proved to be remarkably efficacious. While 
it does not stop the knocking at the joints, the system can 
be used to harden the rail ends to such an extent that the 
effect of battering is very much reduced. It has been found at 
Croydon that the treatment of the rail ends has produced 
hardening to a very marked degree, and while the photo- 
micrographs demonstrate this very clearly, there is ocular 
evidence that a change in structure has taken place, because 
after a short period the rail ends when treated become highly 
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polished,” and: have a striking resemblance to the polish 
obtained on manganese ports. 

The treatment of the rails at Croydon is accomplished by 
means of a special travelling truck, on which is mounted 
the apparatus to provide means of heating as well as cooling. 
The source of heat is an oxy-acetylene flame, the acetylene 
generator and oxygen eylinders being carried on the truck, 
as shown in the illustration, fig. 2; a tank is also provided to 
furnish water for cooling. By means of a geared hand- 
wheel the truck can be moved at a certain definite rate. 

The truck is the first, of its type, and those that are 
now being designed are larger, and will include modifications 


. which will increase’the efficiency of the plant. 


Fig. 3,—FRAcTURE, MAGNIFIED Five Times, SHOWING 
DEPTH OF HARDENING. 


While oxy-acetylene is used inthe case of the Croydon 
treatment, it is, of coufse, possible to use other means of 
heating. 

The speed at which the treatment is applied at present 
with this first type of truck. is about.1 ft. per minute, but 
there would be no difficulty in greatly increasing this speed 
by the adoption of multiple burners-and trucks, and a con- 
siderable saving in both .material and labour should. be 
effected by the development and use of this treatment. 


‘ 


NATIONAL ELECTRICITY SUPPLY. 


By A POWER STATION ENGINEER. 


( Continued “from page 309.) 


One of the most important matters influencing the cost of 
supplying any commodity is the terms on which capital can 
be raised for the purpose of providing the manufacturing 
equipment. Under pre-war conditions-the annual interest 
paid on money expended on public utility undertakings was 
as follows :—State, 3 per cent. ; local authorities, 3} per 
cent. ; water, docks, harbour boards or trusts, 4 per cent. ; 
aud supply companies, 54 per cent. In the case of boards 
or trusts and supply companies, the interest named is in 
regard to undertakings that have attained a reasonable 
mneasure of success, and represents the average return on 
all classes of stock or shares. 

I do not propose to complicate the arguments for and 
against any particular type of administrative body by 
entering into a long discussion as to the ability of one to 
construct new work at a less cost than another, although a 
zood deal might be said on the subject, and therefore 
assume that the cost’ will be substantially the same, and be 
‘qually reliable whether such work is carried out by (1) the 
State, (2) one form or another of public authority, (8).a 
Private company, or (4) a combination of two or more of 
these interests. The best expert advice would, doubtless, 
be obtained in.either case. 


As I have assumed that the constructional work will be- 
on similar lines whatever the type of administrative body, 
I must also assume that the ordinary working expenses, 
such as coal, oil, stores, wages, repal's, rates, and taxes, 
also the amount which is, or ought to be, set aside for 
depreciation, will be substantially the same in either case, 
if the undertaking is run on modern lines. You cannot 
entirely eliminate the personal factor from the question, but 
outstanding ability is just as likely to be fonnd and utilised 
by one type of administration as another. 

The only items in the cost-sheet which may vary .are 
those due to the interest paid on capital and the cost of 
management. The first only of these two might be expected 
to be of any moment, but investigation into a large number 
of returns shows that in practice the cost of management 
varies from 3 per cent, or 34 per cent. of the total revenue 
in the case of the State or a local authority to 7 per cent. 
in the case of a supply company. 

To illustrate the effect of these two important items, the 
following particulars are set out on the assumption that 
the capital expenditure on an undertaking is £1,000,000 
and the annual revenue equal to 20 per cent. of the capital 
expenditure, The working expenses are taken as 60 per 
cent. of the revenue :— 


Local Board or 
State. authority. Trust, Company. 
expenses ... 120,000 120,000 120,000 120,000 
(6) Management (3%) 6,000 (34%) 7,000 (5%)10,000 (7%)14,000 
(c) Depreciation (4% )40,000 40,000 40,000 40,000 


(d) Interest on 
capital |... (3%)30,000 (34%)35,000 (4%)40,000 (54% )55,000 


Total-expenses £196,000 £202,000 £910,000 £229,000 

In the case of a Goyernment Department, after allowing 
for interest on money and for working expenses, including 
ordinary repairs, no special depreciation or reserve fund _ is 
considered necessary. For instance, when a battleship is 
worn out or lost, it is replaced out of annual taxation, and 
a similar course is adopted in connection with other Govern- 
ment property. There is really no capital expenditure in 
the usual meaning of the term, except when the cost of a 
war or other special outlay occurs which cannot be met at 
the time out of current income, and has, therefore, to be 
funded and repaid’ by instalments on a_ sinking-fand 
principle. 

The establishment of a State electricity supply would 
necessitate the funding of the initial costs ; the annual con- 
tributions to the sinking fund would not, however, be equal 
to 4 per cent:, but in the neighbourhood of 2) per cent. 
The difference between 2} per cent. and 4 per cent. 
represents £15,000 per annum, so that the total annual 
cost. under the State scheme should really be £181,000 
compared with the company scheme of £229,000, thus 
showing a saving of £48,000, or a reduction of 264 per 
cent, in the cost per unit sold. 

It may be argued that by the time the State-owned 
undertaking had reached the position indicated above, the 
company concern, owing to “ initiative and resource,” would 
have developed far in advance of the stage mentioned, and, 
therefore, its established position as a going concern would 
be much better. Even admitting such a contention, there 
still remains the fact that the company must have passed 
through the same stage as the State, and the comparison at 
that particular point is, therefore, fair and reasonable. On 
account of the higher costs incurred by a company under 
items (%) and (d), the only expense in its accounts that can 
. possibly be reduced so as to bring the total costs in line 
with those of the State is item (a), which, instead of being 
£120,000, would have to be cut down to £87,000, and be 
equal to only 434 per cent. instead of 60 per cent. of the 
total revenue. Under the conditions mentioned sucha 
result would appear to be an impossibility. 

Those best acquainted with the necessity of developing 
the supply industry are convinced that the work should be 
carried out on national lines; and if this conclusion is 
accepted, it is essential that State funds should be used for 
the purpose, so as to reduce to a.minimum the annual 
charges against revenue due to the capital expenditure, 
which represents such a large percentage of the total cost 
per ut sold. A Central Government Authority with fhe 

advice in the country at ite disposal may fairly be ex- 
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pected to ensure that the money provided from Imperial 
resources shall be wisely spent. The arguments in favour 
of State intervention appear irrefutable. _ 

The next point to consider is what type of District Board 
should be appointed to exercise the powers which would be 
conferred upon it by the State. 

Taking, first, the possibility of administration direct by 
the State, there is not at present in existence, so far as 
I know, any Government Department exercising powers quite 
of this kind, but presumably in each of the 16 districts a 
district commissioner would be apppointed, who would be 
assisted by a skilled staff somewhat on the lines of the 
advisory experts of the Central Government Authority, 
although in this case an individual might be responsible for 
the work of more than one branch of the Department. The 
District Commissioner would be a man of wide outlook, and 
would previously have held a high executive position with 
a large supply undertaking, although he need not neces- 
sarily be an engineer by training. Subject only to the 
supervisory powers exercised by the Central Government 
Authority, who would co-ordinate, when necessary, the work 
carried out in adjacent districts, the District Commissioner 
and his assistants would be responsible for the design, con- 
struction and operation of all power stations and main 
transmission lines, and, in some instances, of distributing 
systems also. All proposals involving capital expenditure 
would be investigated by the Central Authority, and, if 
passed by them, State funds would be advanced for the 
purpose. It would be cumbersome and undesirable to deal 
with all financial transactions on present Government lines, 
i.e., through a departmental office situated in London. The 
District Commissioner should have full powers to purchase 
and pay for all materials, and for the receipt and disburse- 
ment of the income, under general regulations laid down by 
the Central Authority. 

It is unnecessary to go very closely into the present form 
of local authority administration. The powers are vested 
in the City, Borough, or Urban District Councils, and it is 
usual for the Council to delegate such powers to a Committee, 
the Council retaining the right to intervene when, for any 
special reason, intervention appears necessary in the public 
interest. The chief executive officer is the engineer, and 
the Committee is advised on law and financial matters b 
the town clerk and borough treasurer. Theoretically, suc 
a Committee forms a suitable body to carry out the duties, 
as it usually consists of men representing a wide diversity 
of interests, such as large and small businesses, the 
various professions, and a sprinkling of Trade Union 
officials. A defect of the system is that only in rare in- 
stances are elected representatives placed on a Committee on 
account of special fitness for the position. The appoint- 
ments are made too often on pure party lines, or due to 
seniority. The chairman and deputy-chairman of the Com- 
mittee (of opposite political persuasion) occasionally retain 


office for considerable periods, ahd in such cases are able to 


be of real service to the undertaking. In other cases the 
chairman and deputy are appointed only for a limited period 
to enable the office to be held by a larger number of indi- 
viduals. All appointments of this kind are subject to 
change through the whims of the electors. Continuity of 
policy is an important element in the development of any 
business undertaking, and any system of administration is 
defective that necessitates a change in personnel due to no 
fault in the services rendered. 

There are not a large number of boards or trusts in exist- 
ence, and it is consequently a little difficult to out-limit 
such an organisation. Speaking generally, they consist of 
men of standing appointed to represent various authorities 
who are concerned either financially or otherwise in the 
undertaking. A Water Board, for instance, mainly consists 
of individuals elected by the Local Government Anthorities 
in whose area the supply is given—such as County, Borough, 
or Urban District Councils—and is, therefore, closely akin 
to a single Local Authority Committee or Council. A 
Harbour Board or Trust consists of representatives appointed 
by Government Departments—such as the Admiralty, the 
Board of Trade, the Trinity House—and by Loca] Autho- 
rities in whose area the harbour is situated, together with 
others elected by those who use the undertakings, such as 
the owners of ships, warehouses, and wharves. 


The administration of a supply company is conducted by 
a board of directors, each of whom must be to a greater or 
lesser extent interested financially in the undertaking. A 
portion of the directorate often represent large manufactur- 
ing concerns who were associated with the formation of the 
company as contractors for plant or other equipment, and 
by reason of obligations then agreed to, the undertaking 
places extensions in the hands of certain firms. Although 
formed primarily for the purpose of affording a supply under 
statute, there is no doubt that incidentally those who pro- 
/vide the “Sinews of War” are out to’ obtain as large a 
return as possible on the capital. Part of the capital of 
some of the larger companies is entirely unrepresented by 
assets, due to excessive formation expenses or to under- 
writing the capital issues. The financial arrangements 
made by certain companies in connection with subsidiary 
concerns have been the subject of serious criticism. On 
the other hand, it is pleasing to place on record .an appre- 
ciation of the high business standard adopted by some 
directors when piloting their companies through periods of 
exceptional difficulty into the comparative calm of estab- 
lished prosperity. Many directors and engineers are 
undoubtedly men of outstanding ability, but financial con- 
siderations are very liable to outweigh all others. 

Summarising the chief points dealt with in the foregoing 
remarks, it might seem that as a plain and straightforward 
business proposition, a combination of cheap capital provided 
by the State, and the ability of a board of directors to 
obtain the largest possible return on capital,.would offer an 
excellent solution to the problem ; but, on second thoughts, 
it will be seen that the members of the board would not be 
personally interested in the financial results. There would, 
therefore, apparently be absent that “initiative and re- 
source’ which is supposed to be so “ distinctive of private 
enterprise.” Any division of the capital responsibilities 
between the State or local authorities and private interests, 
as was suggested some time ago to deal with one important 
area in the country, would only be a compromise without 
securing that important advantage to the cheapening of the 
supply which the use of State funds alone can give. 

In order to ascertain the various interests involved, it 
will be convenient to define more clearly the duties which 
the District Board will have to carry out. 

A certain amount of controversy has arisen as to the 
extent to which any’scheme of reorganisation should be 
carried. For instance, is the. new administration to be 
responsible only for the so-called super-stations and main 
transmission lines, and afford bulk supplies to existing 
undertakers, or should it acquire the whole of the 
existing power stations? A further alternative is to take 
over only those power stations which can, for the time being, 
be used efficiently, and rely on low charges for a bulk 
supply automatically to shut down the small local plants. 
Another point of importance has reference to the acquisition 
of existing distributing networks. 

Dealing with the last-mentioned matter first, the general 
opinion expressed by associations or undertakings most 
intimately concerned, is that distribution in detail can be 
both efficiently and conveniently dealt with locally ; these 
powers should, therefore, remain in the hands of existing 
undertakings, subject to such adjustments of boundaries as 
may be found necessary to make the areas more compact. 
The special knowledge obtained by the local undertakers 
will then be used to the greatest advantage in developing 
the demands amongst the industries and residents in the 
areas, 

The question as to the ownership and operation of main 
transmission lines is more complex, bearing in mind the 
fact that these lines will, or may, be used for (a) affording 
supplies to authorised distributors ; (+) the interchange of 
supplies between adjacent power stations ; (¢) supplies to 
districts where statutory powers have not yet been exer- 
cised; (@) supplies to large individual consumers situated 
on the run of the lines in existing statutory areas ; (¢) large 
supplies to. railways, canals, &c.. There will probably b* 
complete agreement that the authority owning and operat- 
ing the power stations should also own and operate ail lines 
used for purposes (a), (b), and (¢), and as-no powers have 
been obtained by the local authorities mentioned under (°), 
they will suffer no loss if the work, is undertaken on their 
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behalf by the District Board. Under heading (d) would fall 
supplies to large electrochemical, metallurgical, and other 
similar industries, which would be given on special terms 
and conditions reqeiing the closest co-operation between the 
power stations and the consumers. It is, therefore, desirable 
that the authorised distributor should relinquish these 
rights subject to a payment to them of an annual 
acknowledgment based on a percentage of the annual income | 
derivable therefrom. This arrangement would also avoid 
any division of responsibility in regard to the transmission 
lines, a8 the construction, operation, and maintenance would ~ 
remain, absolutely in the same hands as the power stations. 


(To be concluded.) 


THE MECHANICAL DESIGN AND SPECI- 
FICATION OF THE TURBO-ALTERNATOR 
ROTOR. 


By 8. F. BARCLAY, Px.D., B.Sc., A.M.LE.E. 
(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Continued from page 296.) 

There are limits to the size of forging that a steel manufac- 
turer can undertake. The largest size of rotor that can be 
produced in a single piece is in the neighbourhood of 50-in. 
diameter. For all outputs so far contemplated at 3,600, 3,000, 
and 2,400 R.p.M. a single forging can be obtained, and also 
for all except very large outputs at 1,800 and 1,500 r.P.m. 
For very large outputs at 1,800 r.p.m. and lower speeds the 
soundest construction is to forge a hollow cylinder carried on 
a through shaft as shown in fig. 2. Forging the cylinder on 
a mandrel does work on the steel, and gives it its best quali- 
ties on the inner periphery where the hoop stress is a maxi- 


Forged cylinder shrunk 
on Capeved “steel shaft 


3 


Fic..2.—Rotor ror A Lance 1,000-r.p.m. TuRbo-ALTERNATOR. 


mum. Moreover, in quenching, the oil has access to the 
bore and the*maximum benefits of the heat treatment are 
conferred at the part of maximum hoop stress. With such 
large rotors there is no difficulty in so proportioning the belt 
of metal between the bottom of the slots and the bore that 
the hoop stress is kept down to a satisfactory value. For 
very large rotors this construction! therefore, constitutes an 
excellent arrangement. 

In determining the design of the shaft it is most important 
that the proportions should be such that the curve of deflec- 
tion is smooth and free from any sudden change. For the 
structure to be safe, not only must the area of the steel be 
adequate for the loado be carried, but the proportions must 
be such that it is free to yield elastically to exert its reactive 
force without any local over-stress being caused. Where there 
is an abrupt increase of diameter in a shaft, the shaft por- 


_ tion is under stress, and is yielding elastically. The flow of 


stress into the larger diameter is somewhat gradual, and the 
face of the metal that is rising at right angles from the 
smaller to thé larger diameter carries little or no stress; there 


Fie. 3. Fig. 4. 


Fic. 3.—A Suppen Increase tN DiAMeTeR REGARDED AS 
AppInG METAL TO A GRADUAL INCREASE. 


lic. Forcep Rotor with Derective SHAFT 


is, therefore, in intimate contact steel that is elongating and 

compressing elastically and steel without stress, and great 
we ess is thus caused. A gradual change of diameter repre- 
sents a normal design, and a sudden change is to be regarded 
as a Sey to the normal design as shown shaded in 
fig. 3. added metal tends to prevent the normal elastic 
deformation, and has inadequate strength for the purpose. 


In fig. 4 is shown a case of failure that came to the author's 
notice a few years ago. It will be noticed that there is a very 
sudden increase of diameter between the bearing journal and | 
the large oil baffle that is formed solid with the shaft. After 
11 months’ running the shaft broke in the position shown. 
Not only was the design thus most unsound, but the material 
was unsuitable, being a high-carbon steel that had not been 
heat treated, and had a very coarse grain size. 

Abrupt changes in the curve of deflection must therefore 
be carefully avoided. The shaft should be gradually stepped 


‘to avoid any sudden increase of diameter, and wherever a 


change of section occurs a carefully formed radius should be 
pat agg ; the radii should be given a fine finish and good 
ish. 
The need for avoiding abrupt change of section applies to 
all-parts of the rotor, and at the junction between the teeth 
and the body of the rotor ample radii should be provided. 
maximum reverse stress in the rotor is in the neck of 
the bearing journal at the part marked ‘“‘A” in fig. 2. The 
weight of the rotor puts the fibres at the top of the shaft 
into compression, and at the bottom of the shaft into ten- 
sion. As the shaft turns round the stress changes from ten- 
sion to compression. In the case of a 3,000-n.P.M. alternator 
the number of reversals per day is 4,320,000, a number equal 
to what investigators into the subject of alternating stress 
have regarded as a complete endurance test. 

The conditions necessary for failure by fatigue are that 
the real elastic limit of the steel is exceeded, but that the 
yield point is not reached. If the elastic limit were not 
reached, the metal would not fail however many reversals 
might be made;-if, on the other hand, the yield point were 
reached the failure would take place by ductile elongation 
before fatigue developed. 

It is fairly certain that failure by fatigue is independent of 
the _ of the reversals unless the speed very low or 
very igh. It is probable that at the normal running speed 
of the high-speed alternator the alternations of stress a 
@ maximum effect, since the speed is not sufficiently high for 
it to have any’ ameliorating effect, and, on the other hand, 
the great speed tends to bring unforeseen load into play. It 
becomes necessary, therefore, to give very careful attention 
to the design in this ‘respect. 

The fatigue failure is so insidious in its action, and so many 
unforeseen factors may be present to contribute to it, that 
a big margin of safety is desirable. For instance, the calcu- 
lated stress may be much exceeded by a slight error of align- 
ment, and the possibility of minute irregularities or flaws 
must be considered, whch for any other condition of loadin 
would be without practical effect. Moreover, the torsiona 
stress which is a contributing factor may have its normal 
value much exceeded by a short-circuit. Further, the true 
elastic limit, which determines fatigue failure, is considerably 
lower than the yield point. Taking all these factors into 
consideration, it is the author’s opinion that the combined 
calculated stress in the neck of the journal should not exceed 
74 per cent. of the yield point of the steel. With the high 
bearing duties of to-day—journal speeds of 6,500 ft. per minute 
being quite satisfactory—there is no difficulty in keeping 
within this factor of safety. 

The rate at which steel cools has a profound effect on its 
structure and physical properties. The greater the tempera- 
ture to which steel is heated, the longer it is maintained at 
high temperature, and the more slowly it is cooled the greater 
is the crystal size and the less dependable is the steel. A 
medium carbon steel of the kind suggested for the rotor has 
its yield point increased about 30, per cent, by oil hardening. 
It is seen, therefore, that the correct oil treatment of steel 
very considerably improves its tensile strength, and also puts 
the steel generally into better condition and makes it more 
reliable. For these reasons it is very desirable that all alter- 
nator rotor forgings should be oil treated. The approximate 
treatment of the steel in question would be to immerse in oil 
at about 800 deg. O. and temper at about 550 deg. C., the 
treatment varying according to the carbon content. The heat 
treatment should be carried out after the forging has been 
rough turned. 

As already indicated, the most highly stressed part of the 
rotor is in the end-bells retaining the rotor end-windings, and 
the design of the bells, therefore, requires the most careful 
attention. In the case of a 5,000-xw. ‘alternator at 3,000 
R.P.M. with a 3l-in. diameter rotor, at the overspeed of 20 
per cent. above normal, the centrifugal force exerted by the 
windings at each end of the core is about 820 tons. If to this 
is added the centrifugal force of the bell itself, the total 
centrifugal force at each end is about 2,000 tons. For such 
is obvious that the material employed must 
be very high grade 

In considering the choice of material for the end-bells the 
designer naturally has preference for non-magnetic material. 
With the end-bell registering on the rotor core, if it is mag- 
netic it offers a direct leakage path of considerable area from 
pole to pole; in the case of an average 5,000-gWw., 3,000-R.P.m. 
alternator at full load the leakage is of the order of 10 per 
cent. of the excitation energy. Before steel bells were tried 
jt was thought that there might be heating in them. due to 
leakage flux from the stator, but experience shows that such 
is not the case, the reason being that any such flux rotates 
synchronously with the bell. I6 was thought also that for 

solid bells of any material such a large mass of metal close 
to the end of the stator core might cause undue heating due 
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to eddy, currents induced by the action of the flux swinging 
from’ tooth to tooth, Such, however, is found not to be the 

The magnetic end-bells appear to have one rather remark- 
able effect in causing great heating in some cases at the ends 
of the stator core when running on short-circuit. In two 
cases Of 5,000-kw. alternators at 3,000 R.p.m., embedded 
thermo-cotiples placed 4 in, from the end of the core. showed 
a rise of 250 deg. F. after an hour’s run on sbort-circuit. 
The temperature rise of the cast-iron end-plates was about 
120 deg. F., showing that the greatest heating was in the 
laminations themselves. The author suggests that this pheno- 
menon is probably due to the steel end-bells. Since the effect 
does: not occur under any running. condition, it is of little 
importance. It may, however, quite upset the method some 
makers have of forecasting the temperature rise on load from 
light-load tests—with which one factor is the temperature 
rise on short-circuit. Moreover, it may cause the designer 
to attribute to eddy-current loss in the copper a loss that is 
due to something else altogether. 

Of the non-ferrous metals available for making end-bells 
the best is a high-grade manganese-bronze. is has an ulti- 
mate strength of about 44 tons per sq. in., a yield point of 
22 tons per sq. in., and an elongation of 20 per cent. 
real elastic limit of the material as shown by its behaviour 
under reversals of stress is lower with regard to the yield 
point than with a good steel. For this reason the author is 
of opinion that the maximum stress should not exceed 45 per 
cent. of the yield point. 

In fig. 5 is shown the average load per axial linear inch 
that the end-bell has to carry due to the centrifugal force of 
the end coils for a rotor for 3,000 r.p.m. of 31-in. diameter, 
calculated at the overspeed of 20 per cent. above normal. 
bottom curve shows for various thicknesses the load that the 
manganese-bronze can carry in addition-to itself with a stress 
equal.to about 45 per cent. of the yield point—i.ec., 10 tons 
per sq. in. With a 3l-in, diameter rotor it will be seen that 
the manganese-bronze can only just carry itself when_ its 
thickness is varied from 0 up to about 0.7 in. If the thick- 
ness is further increased, the stress is increased, and exceeds 
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Fic. 5.—5,000-kw., 3,000-n.p.m. ALTERNATOR. 


Fic. 6.—Miniwum THIcKNness OF END DRUM REQUIRED FOR 
DirrereENt Diameters OF 3,000-r.P.m. Rotors. 


the safe value for the material. It is satisfactory for 3,000- 
R.P.M. rotors up to about 22-in. diameter. 

Oil-treated carbon steel can be used satisfactorily for. the 
end-bells of rotors up to about 25-in. diameter at 3,000 n.P.m., 
but not for any larger diameters. The curvegjfor the carbon 
and for the nickel-chrome steel are based of working at 50 

r cent, of the yield point of the, material, the carbon. steel 

aving a yield point of 22 tons per sq.in., and the nickel- 
chrome steel 40 tons per eq. in. Even for the smaller dia- 
meters, however, there are advantages in favour of using 
nickel-chrome steel. For instance, for a 25-in. diameter rotor 
a thickness of 1.43 in. is necessary for carbon steel, whereas 
with the nickel-chrome steel 0.6 in. would be sufficient. The 
magnetic leakage with the nickel-chrome. steel would be 
much less, and the flow of the. ventilating air into the air 
gap would be less restricted. For rotors more than % in. 
in diameter nickel-chrome steel should always be. used. 
Nickel-chrome steel containing abéut 8.5 per cent. nickel, 0.5 
per cent. chromium, and 0.25 per cent. carbon.has an_ulti- 
mate strength of about 50 tons per sq. in., a yield point of 
40 tons, an elongation of 18 per cent. on a 2-In. test-piece, 
and a reduction of area of 50 per cent. 

Hadfield’s manganese steel is quite unsuitable for end-bells, 
having a very low yield point, and having the remarkable 
quality that, although really soft,. deformation. makes it 
extraordinarily hard, and it cannot be machined. 

Magnetisation appears to be due to the arrangement of the 
atoms in the molecule. or of the molecules themselves, anil 
is not & property peculiar to the atoms of those elements that 
are magnetic. There is the effective proof furnished by 
Heusler that an alloy containing only non-magnetic elemen 
may be magnetic. He produced euch an alloy composed of 
60 per cent. copper, 26 per cent. manganese, and 14 per cent. 
aluminium, all of which elements are non-magnetic. On the 


other hand, alloys containing a large percentage of iron may 
Whereas with carbon steel oil treatment is desirable, with 
nickel-chrome it is indispensable. As with the rotor, the end. 
bell forgings should be rough turned, and then be heat 
te 


treated. 
(To -be concluded.) 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or ‘improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


A New Automatic Oil Switch. 


Many of the causes which open oil switches in modern power 
transmission or distribution circuits are quite transitory in 
nature, ¢e.g., a bird may short-circuit two overhead con- 
ductors, pay the pénalty, and be quickly incinerated; or a 
sudden heavy overload or a cable-’* short’’ which clears it- 
self may open the oil switches. A moment or two later, the 
switch might generally be closed again, and norinal service be 
resumed. Where there is an attendant always at hand, the 
opened switches are re-closed almost immediately to see 
whether they will hold in, but where switches in a remote 
transformer station are concerned it may often be an hour 
or more before an attendant can arrive to test the switches, 
and during the whole of this time service is interrupted— 
probably unnecessarily. 

A switch which will close again automatically after, say, 
three minutes, remain closed if the circuit be then clear, or re- 
open and remain open if the fault be still .present—such a 
switch offers great possibilities in the way of improved ser- 
vice to consumers and reduced costs in t& of switch 
attendance. ‘The switch described below (from E.T.Z.) fulfils 
these functions, and is due to Voigt & Haeffner, Frankfort- 
on-Main. A three-phase motor of about 1/10-H.P. is switched 
in circuit when the oil switch opens on a fault. This motor 
is geared: down through a worm-wheel and cam in such a 
manner as to place a closing spring under full tension in 
about three minutes. At the end of this period the spring 
comes into action, and closes the main switch: If there is 
no longer a fault on the network the switch remains closed, 
and ready to operate as before on the occurrence of a fresh 
fault. If the fault has not been cleared before the switch is 
closed automatically, the switch reopens instantaneously, and 
cannot be closed again except by an attendant: The auto- 
matic gear is built on to a standard oil switch. 

This automatic equipment has been used satisfactorily in 
various works for more than 18 months past. Perhaps its 
chief application at present is in isolated transformer stations 
feeding bulk consumers of. various descriptions. | Another 
useful function is to connect automatically a reserve line 
(where such is provided), should the main supply fail for 
any reason. A number of the new switches suitably arranged 
in any distribution network will automatically confine any 
interruption of supply to the smallest, possible section of the 
system. 


A New Bolt Switch. 


A new bolt switch shown in fig. 1, and manufactured by Mzssrs. 
Warp & GoLpsToNnE, Sampson Works, Salford, Manchester, has 
been placed upon the market to meet the requirements of an 
order recently issued with regard to ship lighting, which states 
that. deck houses, cabins, lavatories, &c., are to be fitted with door 


switches, so that the light is automatically switched off When a 
person leaves the room, thus preventing any beams of light from 
showing on deck. The switch which we illustrate appears to 
comply excellently with the conditions. It is operated on entering 
the room by pressing the ordinary bolt into its sdécket, and on 
leaving the room the bolt is withdrawn, automatically turtiing the 
light‘ off. 

This bolt switch is of strong consttuction, the body being of 
gun-metal, and the action decisive. Ntimbers have already been 
sold for the purposes above mentidéned. 
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LEGAL. 


GERMAN AGENTS POR FERRO-TUNGSTEN. 


On March 26th, in the King’s Bench Division, before Mr. Justice 
Bray, an application was made on behalf of the Thermo-Electric 
Ore Reduction Corporation, of High Holborn, London, under the 
Legal Proceedings Against Enemies Act, for a declaration that an 
agreement between pleintiffs and the respondents (Gebruder 
Réchling), carrying on business at Saarbruck, Mannheim, Dinsburg- 
on-Rhime, Volklingen, and Diedenhofen, in the German Empire, 
was dissolved by the existence of a state of war between Great 
Britain and the German Empire. 

Mr. THEOBALD MATHEW, for the plaintiffs, said the plaintiffs 
were smelters of wolfram concentrates, and produced the product 
ferro-tungsten, which was largely used in the manufacture of steel, 
and particularly of hard steel and high-speed tools. By an agree- 
ment made in 1913, respondents-were appointed the sole agents of 
the plaintiffs in all countries except England and America. The 
proposal was that the plaintiffs should put at respondents’ disposal 
a minimum of 700 tons per annum, and respondents were to have 
a commission on c.i.f. prices. The agreement was to last 10 

ears. 

Mr. A. F. McLAREN, managing director of the plaintiff com- 
pany, stated that the plaintiffs supplied respondents with tungsten 
up till the beginning of the war. One of the terms of the agree- 
ment was that respondents should take 3,000 £1 shares in the 
plaintiff company, and this was done. At the outbreak of war 
witness gave notice to the Public Trustee of respondents’ holding 
in the company, and since the outbreak of war plaintiffs had ceased 
to carry out the contract. i 

Mr. Justice BRAY made a declaration that the agreement 
between the plaintiffs and respondents was closed, the declaration 
leing without prejudice to liabilities’ already incurred. He also 
gave plaintiffs their costs, an appearance to the action having been 
entered respondents. 


Pintsca’s ELECTRIC MANUFACTURING Co. 


Berore Mr. Justice Bray, in the King’s Bench Division, on 
March 26th, application was made under the Legal Proceedings 
Against Enemies Act, 1915, by Pintsch’s Electric Manufacturing 
Co., of Croydon, for a declaration that certain royalties to Hugo 
Grob and Julius Pintsch, Actiengesellschaft, Berlin, were no longer 
payable, owing to the existence of a state of war between Great 
Britain and Germany. 

Mr. J. H. Stamp, who appeared for the plaintiffs, said that 
respondents had written saying they did not intend to appear. 
The first respondent, Mr. Hugo Grob, was the patentee of an 
apparatus for use in electric lighting on railways, and the 
respondent company were the manufacturers of that apparatus in 
Berlin. Plaintiff company was formed here to take over certain 
areas covered by the respondent Grob's patents, these being worked 
in conjunction with the Germany company. The scheme was that 
the latter company should take half shares in the plaintiff 
company. The spheres of influence of the German and English 
companies were mapped out. The English company were to obtain 
their supplies of the manufactured articles from Germany, and 
were to pay Mr. Grob, the patentee, certain royalties. The 
question was whether the royalties payable to Mr. Hugo Grob 
should be continued after the war. The respondents were by this 
ugreement to take half the shares in the plaintiff company, 
amounting to £5,000, and 5 per cent. of the net sale price was 
payable as royalty as long as the patents remained in force. 

Mr, C. P. WHITCOMBE, managing director of the plaintiff com- 

pany, said the agreement was acted upon till the beginning of the 
war. The manufacturing was done entirely in Berlin, which sup- 
plied the plaintiffs with the apparatus and such parts as were 
needed, As the résult of the outbreak of war, the plaintiff com- 
pany were held up, so far as placing machines was concerned, as 
they had no facilities for manufacturing themselves, and it was an 
important condition of the agreement that the manufacturing 
should be undertaken by the respondent company. 
_ In reply to the Jup@g, WitTnzss said plaintiffs arranged to keep 
in order the apparatus supplied to the railway companies. They 
—_ ceased to canvass for orders owing to their inability to 
supply. 

The JuDGE : 
ment were to*stand 

WITNESs said the royalties went on accruing under the minimum 
clause, The plaintiffs would have to go on paying under the 
unnimum claus@ even if the supply or sale ceased. 

The JUDGE : That is the liability you desire to get rid of ’ 

WITNEss : Yes. 

The JuDGE pointed out that there was a letter from Hugo Grob 
protesting that he was not an enemy but a neutral. 

Mr. Stamp said that by the Act any person or body of persons of 
whatever nationality carrying on business or’ resident in an enemy 
country was to be treated as an enemy, and therefore that was Mr. 
Grob’s definition all along. Throughout it was insisted that Mr. 
Grob and the respondent company and the plaintiff company should 
assist one another inthe most close terms. 

His LorpsH1P pointed out that Mr. Grob’s letter was addressed 
Zurich. 

R. STAMP said that was the “camouflage.” Mr. Grob was 
served with the papers in Germany. 
_ His Lorpsutr said he would look into the agreements and give 
judgment on the following day. 


the royalties would be running if the agree- 


On the hearing being résuméd for Judgment on March 27th, 
Mr. Stamp (counsel for the plaintiffs), in reply to the JupG@®, sail 
that there had been an arrangement by the plaintiff company with 
another English company. He only asked, however, for’s dectara- 
tion that the plaintiff company was not liable to pay. 

His LogpsuiP, in giving judgment, said he was of opinion that 
the agreement was dissolved on the outbreak of war. He would 
make the declaration asked for, but without prejudice to all other 
questions that might arise between the plaintiffs, the other English 
company, the German company, and Mr. Grob. He did not think 
he could do more than that. . 


GREAT EASTERN RAILWAY v. PoSTMASTER-GENERAL. 


At.the Surveyors’ Institution, Westminster, on March 25th, Mr. 
J. H. Oakley (of Messrs. Daniel Smith, Oakley & Garrard), as 
Arbitrator, began the hearing of a claim by the Great Eastern 
Railway Co. for £33,393 compensation from the Postmaster- 
General by reason of the taking of so much of the sub-soil as is 
required for the Post Office Tube Railway under Liverpool Street 
Station, and for injurious affection to adjoining lands by the 
earrying-out of such works. 

Mr. G. M. Freeman, K.C., Mr. H, Courthope-Muhroe, K.C., and 
Mr. Bruce Thomas were counsel for the claimants, while the 
Solicitor-General (Sir Gordon Hewart, K.C., M.P.), Mr. Lewis 
Coward, K,.C., and Mr. G. W. Hildyard represented the Postmaster- 
General. 

In opening, Mr. FREEMAN said that in 1913 the Postmaster- 
Gen promoted a Bill for the purpose of constructing a tubular 
railway, with stations at various places, for conveying parcels and 
letters between Post Offices in different parts of London, and 
incidentally between some of the railway stations; for a substantial 
length the tube railway went underneath the Liverpool Street 
Station of the claimant company, part of their hotel, and part of 
their offices. Jt. was at such a depth that, if carried out as pro- 
posed, it would materially interfere with the user of the sub-soil. 
It was quite impossible to enlarge Liverpool Street Station on the 
surface. If they were to have any enlargement at all, it would 
only be by going down into the bowels of the earth. When the 
Postmaster-General'’s Railway Bill came before Parliament, the 
claimant company asked the Committee to safeguard for the Great 
Eastern such a stratum of sub-soil between the surface of the 
station and the top of the Postmaster-General’s tube as would 
enable them to utilise it for the purpose of an underground station, 
which was part of the company’s scheme. The top stratum was 
preserved by a clause of the Act, the remainder was left to com- 
pensation. Counsel insisted that the position of a railway like the 
Great Eastern was quite different from that of a case where a deep- 
level railway was under a street or under private property, and 
that the nominal compensation that might apply to the latter could” 
not. be justly applied to a railway which was prohibited from 
extending itself on the surface. Owing to the requirements of the 
traffic of thé company, some very large developments in the sub- 
soil underneath the station would have been a necessity at no very 
distant date had the normal condition of things continued. 

COLONEL THORNTON gave evidence, saying he was general 
manager and engineer-in-chief of the Great Eastern Railway Co. 
He said he saw no way of extending Liverpool Street Station 
except by going underground. First, the railway, in order to 
relieve the traffic congestion, must be electrified. Secondly, it 
would be necessary to develop an underground station beneath the 
present station. The great difficulty they had at the present time 
was suburban traffic arriving within certain limited times. 
Between 8.30 and 9 a.m. as many as 18,000 passengers alighted at 
Liverpool Street Station. In 20 years the traffic rose from 92,000 
passengers to 198,000, or about 116 per cent, and he thought there 
would be a continual increase of the traffic at Liverpool Street 
Station. If the Great Eastern Railway was to deal with its present 
traffic satisfactorily, it must electrify even if there were no increase 
in traffic, and it must avail itself in doing that of the sub- 
soil underneath Liverpool Street Station. If a considerable sum of 
money. was spent it must be spent to electrify the Great. Eastern 
for the suburban zone. Either through connection with existing 
tube lines, or through the construction of another independent 
tube line, they must provide some means of placing their passengers 

not only in the heart of ‘the financial district of the City, but also 
in the shopping districts. The great bulk of the suburban traffic 
of the Great Eastern lay within 10 miles of Liverpool Street. 
Beyond that, as a suburban residential district, the territory was 
relatively untouched. If proper travelling facilities could be given 
that> property would become available and desirable for residen- 
tial purposes. He could only give that-service through electrifi- 
cation. The sub-soil of Liverpool Street Station was well adapted 
for a goods station, and more particularly for a cold storage ware- 
house. In carrying out such a work they would impinge on part 
of the sub-stratum occupied by the Postmaster-General. In witness's 
opinion, the sub-soil for a very considerable depth beyond that 
reserved under the Act of Parliament to the Great Eastern had a 
commercial value for the company, and if it were to be taken away 
from them. for all time the company ought to be paid its fair com- 
mercial value. “ Although,” added Colonel Thornton, “there is no 
fair commercial value; as a matter of fact, | would infinitely rather 
not have tubes in their present location, irrespective of any amount 
that might be paid ; £100,000 or £200,000 would not tempt me to 
give up this site. We are limited as to the height we may go above 
ground ;, there is no limit underground.” 

In cross-éxamination by Mr. Lewis Cowakp, K.C., COLONEL 
THORNTON said that Mr, Hyde was general manager in 1913, when 
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the proceedings in referenog to the Post Office Tube Railway took 
. place in Parliament. 

Mr. Cowarp: The then general manager said that there was 
room to get an underground station between the surface and the 
Post Office Tube, underneath Liverpool Street Station. Do you 
agree with him? 

CoLONEL THORNTON: I agree with that in part—not entirely. 
There is room for an underground station, but there is no room fo 
the developments I have just described. 2 

In further cross-examination, COLONEL THORNTON said the 
Central London Tube Railway tunnels were 16 ft. above those of 
the Post Office Railway. The top of the Post Office Railway was 
55 ft. below the rails of the Great Eastern Railway. The Central 
London Railway occupied one corner, which had an area of 
one-fifth of the total area of Liverpool Street Station. Witness 
did not agree that this railway, and not the Post Office Tube, 
would obstruct the building of a deep-level railway by the Great 
Eastern. 

Mr. J. H. WARDLEY,, assistant to the engineer-in-chief of the 
Great Eastern Railway, next gave evidence. He said that in view 
of the possibility of the user of sub-soil underneath Liverpool 
Street Station, he had prepared a plan showing 15 schemes that 
would be interfered with by the occupation of this sub-soil by the 
Post Office Tube Railway. 

Str ALEXANDER STENNING, surveyor, said he had inspected 
Liverpool Street Station on many occasions. The tubes were 
constructed diagonally, and that caused severance and damage. He 
arrived at a value of £8,840 in respect of the land occupied. In 
respect of the severance, he placed the value at £24,553. 

Mr. C. A, LANG, senior partner of Messrs. Jonas, Lang & Co., 
said his total valuation of compensation amounted to £33,111. 

* Mr. Denpy WATNEY arrived at a valuation of £32,470. 

This was the case for the claimants. 

Before the case for the Postmaster-General was opened, Mr. H. H. 
DALRYMPLE Hay (engineer of the Post Office Tube Railway) gave 
evidence, in order to allow of his presence in the law courts. 

The case was resumed on Tuesday, when Mr. LusLie R. VIGERS, 
surveyor, gave evidence on behalf of the Postmaster-General, and 
valued the compensation payable at £4,269. A payment of £150 
was made by the Central London Railway to the Great 
Eastern Company. Since the case of the Marquis of North- 
ampton rv. the Great Northern Railway, 15 years ago, £1 per 
foot’ run had been the conventional rate for running tunnels, 
other than stations, under property. Hesaw nothing to differentiate 
this case from the established custom. 

Mr. Howarp MARTIN, surveyor, submitted a valuation of 
£4,400. 


Mr. Dovenas YOUNG, surveyor, submitted a valuation of 
£4,270. 

Mr. R. A. DAsuH, Inland~Revenue valuer, said he had negotiated 
in over 100 cases for the\ assessments of the Post Office Tube 
Railway from Paddington to Whitechapel. All these cases had 
been settled on the conventional rate. 

In cross-examination by Mr. FREEMAN, Mr. DAsH said that in 
the case of Paddington the tube ran under some of the lines. The 
amount of the claim was £687, and it was finally settled for 
£500. 

Str Rosert Bruce, Controller of the London Postal Service, 
said he regarded it as a distinct advantage to the Great Eastern Co. 
that the tube should be there, from the point of view of relief of 
traffic, 

The SoLiciToR-GENERAL, in addressing the said the 
schemes of Which they had heard came into existence after it was 
decided to make this claim, and all of them, without a single ex- 
ception, could be carried out without in the slightest degree being 
hampered by what was being done on the part of the Postmaster- 
General. The depth ranged from 75 ft. below the surface of 
Liverpool Street to 55 ft. below the surface of the rails of Liver- 
pool Street Station. The sub-soil at that depth could only have a 


_ most fanciful and speculative value. There was no reason why the 


pring should be paid more compensation than had been paid to 
others. 
Mr. FREEMAN having replied, the ARBITRATOR said he would 


give the matter his consideration, and announce his award in due 
course. 


WORKMEN'S COMPENSATION CLAIM. 


At Preston County Court, last week, Judge Sturges, K.C., gave 
his adjourned judgmént in the action brought by Mrs. Susannah 
Croft against the United Electric Car Co., Ltd., Preston, for com- 
pensation for the loss of her husband. The deceased was struck 
on the head by a flying piece of an emery wheel, and afterwards 
died in Whittingham Asylum. 

His Honour found that death was accelerated by the accident, 
and he awarded the sum of £250 as compensation, with costs. 


“ Dirty” Work.—A Newcastle newspaper states that at 
the Munitions Tribunal for the Newcastle area, an electrician was 
charged with neglecting his work. Captain Wood said that the 
man was sent as a war munition volunteer from London to work 
in this district. He began to complain soon after starting that the 
work was dirty, and demanded “dirty money ” rate of pay. When 
this was refused, he suggested to the others that they should 
“down tools.” This they declined to do, and defendant then 
absented himeelf, A fine of £2 was imposed. 


CORRESPONDENCE. 

Letters received by us after 5 P.M. ON TUESDAY cannot appear wntil 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 

\ unless we have the writer's name and address in qur 


Coil v. Magneto. 

As a motorist of 19 years’ experience, and recently in charge of 
the testing department of a prominent firm of lighting and ignition 
apparatus manufacturers, I have for years felt convinced that the 
coil must inevitably regain its lost supremacy. 

Granting the present-day magneto all the credit it justly de- 
serves, I believe all those experienced will admit the simplicity and 
reliability, not to say charm, of a high-class plain coil with a really 
good contact-breaker (not the type we were usually accustomed 
to), aided by sound wiring and safe terminals, &c. A good coil 
might be almost said to be “infallible,” but I fear we would hardly 
care to refer to the respected magneto likewise. 

The buyer gets a cheaper (possibly more reliable) car, and armed 
with a small test lamp and fault-finding diagrams (American style), 
he “tackles” and overcomes most ignition troubles, whereas the 
same person confronted with the slightest magneto trouble would 
“throw up the sponge.” 


Unsettled. 


WAR ITEMS. 


Exemption Applications.—At Southwark, Coun, , Hewitt, 
who is a member of the Tribunal, electrical engineer, of 
Southwatk Bridge Road, applied for the exemption of two 
metal workers, 29 and 27 years old respectively, one in Grade 
3 and the other in Grade 2, and for a fitter, 34; in Grade 2. 
The National Service Representative opposed the further 
exemption of the metal worker in Grade 2. The Tribunal 
granted the metal worker in Grade 3 and the ter six 
months’ exemption, and the other man three mon 

At Burnley, an electrician, who appealed for his chief 
assistant (30, Grade 2), said the man was engaged principally 
on the maintenance of plant. The firm were working for 
four munition works, each of which cculd reserve an elec- 
trician for themselves. Exemption to May 3lst was given. 

In granting exemption to June 25th to a number of motor- 
men in Classes A and B1, Rochdale Tribunal expressed the 
hope that every effort would be made to release the men. 
Mr. G. Webster, manager of the Corporation Tramways, 
said the system was on the minimum. Numbers of dis- 
charged soldiers had been taken on, but many had to give 
up as they found driving too great a strain. Nervy or shell- 
shocked men were useless. 

A decision of importance to electrical goods traders, of 
which there is a number in Shoreditch, was arrived at by 
the Local Tribunal, on Saturday, to appoint a committee to 
run one-man businesses. Quite a number of dealers in elec- 
trical goods have been before the Tribunal, and on occasions 
there has been difficulty in granting exemption as it was felt 
that the man ought to be in the Army owing to his medical 
classification. The fact that it was a one-man business, how- 
ever, had decided the Tribunal to give exemption. Now Capt. 
Fisher, the National Service Representative, said he had been 
asked by the authorities to get a committee formed to run 
them, or a refusal to do so. After discussion, it was decided 
to appoint a committee to run the businesses. 

At Oxford, the National Service Representative had: a re- 
view of conditional exemption granted in July, 1916, to G. A. 
King (37, Grade.2), electrician at Keble College. The certifi- 
cate was withdrawn, and two months’ temporary exemption 
substituted. : 

Before the Warwickshire Appeal Court, exemption for J. S. 
Allsopp (41), electrician, was applied for by Mrs. Gaskell, of 
Diana Lodge, Kineton. As the man was over military age 
when called up, the military agreed to release him, and the 
appeal was withdrawn. ‘ 

The Colchester Tribunal has granted conditional exemp- 
tion to W. Fenner, engaged on the Corporation tramways, 
whose category has, been ,lowered to Grade 3. 

At Torquay, exemption was applied for for J. W. Lane 
(B 2), jointer and electrical fitter at the Corporation electricity 
works. The acting manager, Mr. Keenan, said that Lane 
was the only man available for repairs at the works, where 
they were 50 per cent. understaffed. A month, was allowed. 

At Chelmsford, an electrician (Grade 1), at present engaged 
on Government work, appealed for exemption, but Capt. 
Smith said that this was the class of man the Army needed. 
Exemption was refused 

At Grantham, the Urban Electric Supply Co., Ltd., ap- 
pealed for the retention of H. Dinsdale *(25), and six months 
were conceded. 

At Sutton-in-Ashfield, Mr. B. Walton appealed for R. W. 
Bance (37), electrician at his factory, in charge of an engine, 
nine motors, and the lighting. Six months were granted. 


Enemy Businesses Wound Up.—The “ Board of Trade 
Journal ”’ for March 28th contains a consolidated list of enemy 
businesses ordered by the Board of Trade to be wound up. 
- The list is complete to date, and is accompanied by an alpha- 
—— index of names. The number of concerns dealt with 
1s 
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BUSINESS NOTES. 


A General German Electrical Syndicate.—The Central 
Union of German Electrical Engineering has just been formed in 
Berlin for the uniform representation of the economic interests of 
the industry, and all the manufacturing firms are said to have 
become constituents of the Union. Hitherto, only a loose, or non- 
binding, association had existed during the course of the war, and 
this has now been given a permanent form by the creation of the 
Union. 

Protection in Sweden—and England,—As was mentioned 
in our issue of March 22nd, the chairman of the British L. M. 
Ericsson Manufacturing Co. put forward a plea for the adoption of 
alarge measure of Protection for industry on the arrival of the’ 
appropriate time, he having in view principally, if not wholly, 
manufactures of enemy origin in the future. By a curious coinci- 
dence a similar proposal had just previously been made by the 
Aktiebolaget L. M. Ericsson & Co., of Stockholm. This company 
has addressed an application to the Government asking for Customs 
protection for the company’s electrical apparatus for switching and 
signal safety installations, which are now manufactured on such a 
scale as to be able fully to meet the country’s home requirements. 
According to the experience gained since the company began in 
1915 the construction of this particular type of apparatus, which 
was previously obtained exclusively from abroad, foreign makers 
have offered their manufactures at dumping prices, with the 
object of retaining the business. In many cases these prices, the 
company states, have been considerably below those which prevailed 
prior to the war, and almost correspond with the bare cost of the 
necessary raw materials in Sweden. The foreign country concerned 
is not specifically mentioned, although it is possible to identify it as 

being Germany. 

Calendar.—TuHE British WestinGHousE ELECTRIC AND 
MANUFACTURING Co., LTD., has issued a wall calendar for the year 
ending March, 1919. Above the unobtrusive monthly date slips 
there is a charming portrait of a nurse. 


The Swedish Volta Co.—The report of the directors of 
the Elektriska A.B. Volta states that the undertaking was greatly 
developed during 1917, and an active demand was experienced for 
the company’s manufactures. The production, however, was 
hampered by the scarcity of all sorts of raw materials and machine 
tools, whilst the export veto introduced during the year also had a 
disturbing influence. Nevertheless, the home market was able to 
absorb the whole of the output after it had accommodated itself to 
existing conditions. The company’s factory at Ulvsunda, which is 
principally concerned with the manufacture of installation material 
and electric. heating apparatus, was greatly enlarged, and the 
value of the turnover was increased by over 100 per cent. The 
share capital has been successively increased until it now amounts 
to £99,000. The net profits are returned at £25,000, as compared 
with £6,000 in 1916, and the dividend is at the rate of 10 per cent., 
being the same as in the preceding year. 


Catalogues and Lists.—British THomsoy-Hovuston 
Co., Lrp., 77, Upper Thames Street, London, E.C. 4.—Thirty-six 
page price-list (No. 10,336 A) of Mazdalux metal reflectors for the 
scientific lighting of factories, works, and other industrial 
buildings. 

Messrs. BELLING & Co., Montague Road, Upper Edmonton, 
N. 18.—New leaflet relating to their standardised electric ovens 
for national kitchens, and setting forth the advantages of cooking 
by such means. 

DAMARD Lacquer Co., 98, Bradford Street, Birmingham.— 
Cireular giving particulars of their “ Formite” moulding mixtures 
and of the process for the preparation of moulded insulation. 


Moon Chart.—Messrs. (. A. VANDERVELL’sS “ Moon 
Chart” for April contains several improvements increasing its 
utility and convenience df reference. As an educational device it 
possesses marked advantages. 

Book Notices.—‘‘ Kempe’s Engineer’s Year-Book for 
1918." 25th Edition. London : Crosby Lockwood & Son. Price 
258, net. 

“New Towns After the War: an Argument for Garden Cities.” 
By “New Townsman.” London: J. M. Dent & Sons. Price 1s. 
net. : 

Trade Announcements.—Owing to a fre at their Hatton 
Garden premises, the PREcIsSION WorKs (WAR MATERIALS) have 
removed to 27, Lots Road, Chelsea, London, 8.W. 10. 

The business of Schiiffer & Budenberg, Ltd., has now become 
entirely a British undertaking, and the name of the company has 
been changed to “ BupDENBERG GAauGE Co., Lrp.”: Mr. C.F. 
Budenberg, M.Sc., a natural-born British subject, who has been 
the manager of the business for the past 29 years, and managing 
director since the company was incorporated in 1902, has purchased 
all the issued shares, and he will continue to act as managing 
director. 

Owing to the Government having taken over their Kingsway 
premises, Messrs. Ennest Scott & Co., Lrp , and Mrssrs. GEORGE 
Scott & Son (Lonpon), Lrp., have taken offices at 72, Oxford 
Street, W. 1. Telephone Nos., ‘Museum 3173 and 3174.” 


Liquidation.—Boscu Macneto Co., Lrp., London.— 


April 12th is the last day for the receipt of proofs for dividend by 


the liquidator, Mr. H. E. Burgess, 33, Carey Street, W.C. 2. 


Accumulator Manufacture in Norway.—A company hes 
lately been formed at Kongsberg, with the title Norsk Elek- 
trisk Accumulator Compani, to establish what, it is stated, will be 
the first accumulator factory in Norway. 

Patent Application.—Application has been made by 
James Todd for restoration of Patent No. 15,593 of 1909 for 
Mn mg fastenings for smoke-box doors of tubular boilers or 

ike.” 


LIGHTING AND POWER NOTES. 


Bacup.—Price Increase.—The Corporation Electricity 
Committee has decided to increase the charges to consumers of elec- 
trical energy, other than those under agreement with a coal clause, 
as follow, from July Ist next :—Lighting, 15 per cent., making 
25 per cgnt. on pre-war rates ; power and heating, 184 per cent., 
making 33} per cent. on pre-war rates. 

Barrow.—Loan App.icatTion.—At the T.C. meeting 
the Electricity Committee reported the receipt of a letter from the 
L.G.B. inquiring when the Council expected to be in a position to 
furnish it with details of its proposals for additional turbo- 
alternator and condensing plant, and stating that in the meantime 
it raised no objection to the Council proceeding with the works. 
It was decided to make application to the L.G.B. for sanction to 
the borrowing of £22,800 for electricity works purposes ; £18,500 
for plant and foundations ; transformers, switchgear, &c., £3,100 ; 
mains, £1,200. 


Blackpool.—Ovurtrut.—For the past 11 months the 
aggregate output of the Corporation electricity works was 5,339,647 
units, as against 4,895,522 in the preceding year. Private lignting, 
heating, and power accounted for an increase of 281,768 units. 


Bury.—The Corporation has accepted a recommendation 
to convert the power required at the sewage works from steam to 
electricity. 

Clydeside.—Prov. OnpER.—The Clyde Valley Electric 
Power Co. proposes to apply for a prov. order to obtain authority 
to raise additional capital and other powers, including exemption 
from attachment for fittings let by the company on hire or hire- 
purchase, 

Continental.—Swepen.—A scheme is under considera- 
tion for the establishment of a plant at Svarta (Osterg) to utilise 
the water power of the Tolibro Falls in the generation of electrical 
energy. 

Croydon.— Price Inoreasr.—The T.C. has further 
advanced the price of current for lighting, heating, and power 
by 25 per cent., a total increase on pre-war charges of 50 per 
cent., as from the readings of the meters for the quarter ending 
March, 1918. 

Derby.—Loan Appiication.—The T.C. has applied to 
the L.G.B. for the loan of £3,765 for the purchase of offices, work- 
shops, and showrooms for the electricity department. 


Dublin. —At a meeting of the Corporation, last week, a 
protest was entered against the taking-over of vessels by the Trans- 
port Director and Shipping Controller, and a demand was made 
that adequate shipping should be provided for coal supply. The 
Lord Mayor (Councillor L. O'Neill) said that in Dublin hundreds 
of small industries depended absolutely on electricity supply. 
Excluding public lighting, the city electrical undertaking sold in the 
past year 10,000,000 units, of which approximately 4,000,000 were 
for lighting and 6,000,000 for power. If the Government authori- 
ties reduced the coal supply by 25 per cent. he saw no prospect of pre- 
venting the disemployment of large numbers of people. Some of 
the restrictions which had been suggested fell exclusively on the 
Dublin electricity undertaking. These and the other restrictions 
did not appear to him to be the best solution of the coal problem, 
but simply the least troublesome. The hoarders and wasters of 
coal should be taken in hand before industrial work was touched, 
and sensible rationing should be introduced. A supply of 75 per 
cent. on last year’s basis would not give the Corporation 50 per 
cent. for its electricity requirements. The Electricity Supply 
Committee has decided to connect no more consumers in the 
meantime, except for necessary Government work, and a proposal 
to cut off supplies for kinemas is under consideration, while the 
engineer has been asked to report as to whether economies are 
possible with regard to the staff. For the present it is not proposed 
to impose any drastic reduction in public lighting, but steps in 
that direction cannot be long delayed. The Tramway Co. has 
replied to a statement that it had“ a sufficient supply of coal to 
run the cars for 15 months” by announcing that its stock is rapidly 
decreasing, and that last week it had barely sufficient to last for 28 
days at the existing rate of consumption. 

Gillingham (Kent).—The T.C. has decided to install at 
the electricity works a Diesel oil engine, with the object of 
providing a more efficient supply of electricity at a consider- 
ably reduced cost. On account of the adverse balance of between 
£3,000 and £4,000 on the electric light undertaking, the general 
district rate has been raised from 2s, to 2s, 6d. in the &, 
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Greasborough.—Thé U.D.C. hat been in tiegotiatiohn with 
the Rotherham Corporation as to a supply of electricity in the 
Council's area, and has now passed a resolution that, having con- 
sidered the provisions of thé Rotherham Corporation Bill now 
pending in Parliament and the Corporation having agreed to 
amend the Bill by providing that all electricity supplied by the 
Corporation to consumers in Greasborough under the-Bill shall be 
supplied at the same price or prices, on the same terms, and subject 
to the same conditions as those upon which electricity is furnished 
to consumers in the borough, the Council approves the Bill as pro- 
posed to be amended and has decided to support it: 


Halifax.—The Tramways and Electricity Committee has 
agreed to supply electricity to the Royal Infirmary at the rate of 
14d. per unit for all purposes, on condition that the infirmary enters 
into an agreement for seven years, that it makes the necessary 
connection with the Corporation terminals, and that no supply is 
taken between the hours of 3.30 and 6.30 p.m. in the months of 
November, December, and January in each year. 


Haslingden.—The Lighting Committee of the Cor- 
poration is considering the question ‘of an automatic time switch- 


ing system for the electric lights between Hudrake and the Dorough 
boundary at Baxenden. 


Huddersfield.—The Counci] has received permission from 


the B. of T. to discontinue the supply of electricity to certain 
consumers in cases of emergency. 


Maidstone.—Loan Arriication.—The T.C. has applied 


to the L.G.B, for a loan of £500 for a new balancer, with the 
necessary switchgear. 


Manchester.—TRavinc Prorits.—The report of the 
Trading Profits Special Committee came in for severe criticism last 
week, The-Committee recommended to the City Council that in 
future the contributions of the gas and electricity undertakings to 
the relief of the rates be on the basis of not less than 1 per cent. on 
the aggregate capital expenditure, and that the tramways should 
be mulcted to the extent of 5 per cent. Preceding the Council 
meeting the Lord Mayor received a deputation from the ha seer 
and Salford Trades and Labour Council and the Manchester Labour 
Party, on whose behalf it was urged that it was bad finance to tax 
certain trade departments for rate relief. Councillor M’Lachlan 
said the Tramways Department in 1912 had a reserve and renewals 
account of £450,000, but it had now been brought down to 
£342,000, whilst they were not keeping the rolling stock and per- 
manent way up to date. The Council ought to aim at increasing 
the rateable value by assisting towards the establishment of new 
industries by providing cheaper electrical power. At the Council 
meeting several letters and resolutions of protest against the pro- 
posals were read, and it was stated that, in addition to the. Trades 
and Labour Council, the Chamber of Commerce, the Engineers’ 
Club, and several other representative bodies, were against the 
proposals. Ald. Walker, deputy chairman of the Electricity Com- 
mittee, voiced the general opposition, and declared that the Council 
had no right to define a policy of that kind for future years. It 
was its duty to attract industrial concerns to the city, and the great 
need was a cheap and ample supply of electricity. Ald. Johnston 
said the Tramways Committee ought to be preparing for the large 
expenditure it would have to incur, and Councillor Fox said the 
permanent way required renewing practically all over the city. 
The Manchester tramways had been a success, but methods such as 
these would ruin it. An amendment referring the report back was 
lost, and the report was finally approved by 51 votes to 36, Ald. 
Goldschmidt, chairman of the Finance Committee, saying the 
alternative was 10d. in the £ on the rates. 

WAR Bonus.—The Committee on Production has granted an 
application from the Joint Workers’ Committee of the Corporation 
for a 12} per cent. bonus on the present wages of men in the elec- 
tricity and tramway sheds departments. The bonus applies only 


oo workers of 21 years and over, and dates from February 28th 


Mansfield. — Loan App.ication.—The L.G.B. has 


refused the application of the T.C. for a loan of £20,000 for 
electricity purposes. 


Power Co.’s Bill,—At a meeting of the Gloucester City 
Council, the General Purposes Committee reported that the Mayor 
(Sir James Bruton) dnd the electrical engineer and the town clerk 
attended a conference of opposing local authorities, on March 20th, 
when provisional arrangements were made for opposing the 
Gloucestershire Electric Power Bill in Committee. The Mayor, 


High Sheriff, Ald. Langley-Smith, and Councillor Fielding were 
appointed a Sub-Committee, with power to act. 


Redruth.—Prorosep Prick InoreAse.—The Urban 
Electric Supply Co., Ltd., has informed the U.D.C.-that it has 
applied to the B. of T. for consent to increase the maximum price 
of current to 9d. per unit, undertaking not to charge more than 8d. 
per unit without the consent of the Council, which should not be 
unreasonably refused. The Council has decided to ask the B. of T. 
for an inquiry, if one can be made without expense to the Council. 


Rotherham.—Price INorkase.—The electricity depart- - 
ment. has given notice that the charges for eléctricity for industrial 


power will be increased by a further 13) percent. for all energy 
consumers during the 


further notice, 


quarter commencing April 1st, 1918, and until 


Southport,—Pxice Incresse.—The Corporation Elec- 
tricity department has advanced the price of current for all 
purposes by $d. per unit, in addition to the advance of 20 per cent. 
above pre-war charges. 


Stoke-on-Trent. — Prick Increase.—The_ Eleetricity 
Committee has decided to make a further increase ef: 20 per cent. 
in the charges for electricity, thus making the total inerease 60 
per cent: since the outbreak of war. 


Tasmania.— Extension.—The Laungeston City 
Council, Tasmania, has decided to increase the.supply.of water 
power for electrical purposes in order to provide an additional 
400 Kw. for a new factory. For this purpose a flume or race is to 
be constructed from the tunnel inlet, South Esk River, to the 
power station. The Electric Light Commissioner has been em- 
powered to purchase in Australia any necessary additional plant 
for the scheme.— Commonwealth Engineer. 


Todmorden.—In his annual financial statement. to the 
T.C., last week, Alderman Wm. Ormerod said there was an esti- 
mated deficiency of £2,500 on the electricity undertaking, but a 
scheme was on foot for the provision of new’ and up-to-date plant, 


which it was hoped would convert the department into a’ remune- 
rative one. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—At a meeting of the Tramways Committee, 
last week, it was decided to ask the Council, owing to the recent 
decision to give the 12} per cent. bonus to motormen and other 
employés of the traffic department, to apply to. the Board of Trade 
for sanction to vary the present statutory obligations. The 1d. 
stage now extends to two miles, and application will be made for 
permission to reduce that distance. 


Blackpool.—Yx8aR’s Workinc.—The Corporation tram- 
ways total receipts, with over a fortnight to complete the year, are 
£109,027, and it is estimated they will reach £120,000, as compared 
with £94,000 last year. Nearly 194 million people have’ been 
carried, an increase of 34 millions, and the average receipts per car- 
mile are Is. 93d., as against 1s. 8d, last year. 


Bolton.—The Finance Committee is requesting. the 
Tramways Committee to provide £15,500 towards the relief of 
rates during the coming year. This is the only department which 
is; expected to be profit-making. Rate-aid grants from:;trading 
departments in 1915-16 amounted to £31,600. 


Colne.—The Tramways Committee has decided to, apply 


to the B. of T. for permission to proceed. immediately, with the 
repairs and renewals of the permanent-way, crossings, and rolling 
stock of the department. 


Cork.—The management of the Cork Electric Tramways 
states thitt, owing to the coal supply difficulty, there is a prospect 
of the service being considerably curtailed, if not entirely suspended. 
Fears are entertained in various of the Irish provincial cities and 
towns that it may be necessary to reduce the electricity supply for 
all purposes. 

Darlington.— Included in the estimates for the year is a 
profit of about £500 on the tramway undertaking. 


Darwen.—Waces Increase.—The General Purposes 
Committee has decided to abide by the award of the arbitrator, and 
pay the increased wages to the tramway workers. It has-also been 
decided to rescind the resolution offering an advance of 16s. per 
week on pre-war wages to skilled men at the electricity, &c., works, 
and 12s. to other employés, and to offer 14s. per week all round. 


Doncaster.—For a fortnight the town has been without 
tramway cars, owing to a strike of the Corporation’s workmen, It 
was decided to refer the matter to an arbitrator, and the men will 
resume work in the meantime.— The Times. 


Dublin.—At a mass meeting of the employés of the 
Dublin United Electric Tramways Co., Mr. R. Williams, secretary, 
Transport Workers’ Federation, intimated that the Ministry of 
Labour had informed him that the application for the extension of 
the national award to Dublin tramwaymen was being referred to 


the Committee of Production, and, in the circumstances, work_pro- 
ceeded as usual. 


Glasgow.—At the recommendation of the Finance Sub- 
Committee, the Tramways Committee of the T.C. is to consider the 


- advisability of rescinding a resolution passed by the T.C. recently, 


postponing action in the matter of finance until the end of the 
departmental year on May 31st. The proposal has been prompted 
by altered circumstances and increased expenditure. There are 


two methods by which the income may be augmented, and both 
necessitate the abolition of the halfpenny fare. One is by raising 
all fares by a halfpenny,and making the penny the minimum fare, 
while the other is a rearrangement of the present scale, so that a 
person would travel three stages—equal to three half miles—for a 


penny, instead of four as at present, six stages for twopence, 
and so on, 
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Gloucester.—At the last meeting of the City Council, 
Sir James Bruton stated that no additional sum was required from 
the rates in respect of the light railways. The revenue éstimate 
was. £23,000 against £20,000 for the year. That was owing to 
thé increase in the fares. He believed that if they could have 
obtained that increase a few years ago, when affairs were normal, 
the sum derived would have been sufficient to cover the interest 
and repayments of loan, and there would have been no charge on 
the city for the tramways. 


Halifax.—New By-Law.—The Tramways Committee 
has decided to recommend the Council to, agree to the following 


new by-law :—“ Each (tramway) passenger shall immediately upon . 


demand, and in case no demand shall have been made before 
leaving the car, pay to the conductor or other duly authorised 
officer of the Corporation the fare legally demandable for his 
journey_and accept a ticket therefor, or if the carriage is provided 
with a money box for the receipt of fares, each passenger shall 
immediately on entering the carriage, or when required, deposit in 
the money box the fare legally payable for the journey. Any 
passenger leaving a car, except in the case of a passenger holding a 
transfer ticket changing cars at the recognised transfer point, shall 
be deemed to have completed his journey.” 


- 

Lancashire and Yorkshire Railway.—The conversion 
of the Bury and Holcombe Brook branch of the Lancashire and 
Yorkshire Railway from the overhead to the third-rail system is 
nearing completion, and it is anticipated that trains will be running 
under the new system early this month. The third-rail electric 
system is in operation between Bury and Manchester, and the 
alteration will permit through running from Manchester to 
Holcombe Brook. 


Leeds.—Parcet Rates.—The rates for the new tramway 
parcel-carrying service have now been fixed as follows :—Between 
depots within the city, for any parcel not exceeding 7 lb., 2}d. ; 
exceeding 71b., and not exceeding 14 34d. ; depdts within the 
city, for any parcel exceeding 28 1b., and not exceeding 56 lb., 
6d. ; between depdts outside the city and de péts within the city, for 
each parcel, irrespective of weight, an additional 1d. will be 
charged. 


Oldham.—Yxar’s Workine.—The financial year of the 
Corporation tramways ended on March 25th. The total receipts 
during the year ending March, 1917, were £124,928, and for the 
year ending last month, £148,026, an increase of £23,098. 

The Tramways Committee has appojmted a Sub-Committee to 
consider the revision of fares. Councillor Clegg, the chairman, 
said expenses amounted to £30,000 a year more. The last war 


bonus cost them £6,700, and by the end of 1919 they would have * 


to find an increase of £11,300 over their present receipts. They 
had to find that money, or come on the rates for £7,000. On the 
present year they would have a surplus of about £5,000, but the 
whole of that amount ought to be set aside for permanent way or 
overhead equipment. Had the ordinary work been carried out 
they would have already shown a loss. 


Rawtenstall.—F ares To Be INcREASED.—The T.C. has 
decided that £3,000 for tramway purposes be included in the esti- 
mate for the borough, rate for the coming year. The borough elec- 
trical engineer’ had intimated that the increased capital expenditure 
over pre-war times was £16,000 per year, and the increased revenue 
did not meet the increased expenditure. It was resolved that 
representation be made to the B. of T. that the finances of the 
tramway undertaking cannot possibly withstand the advances under 
the recent award made by the Committee on Production, unless 
it sanctions a large increase in tramway fares, and that the 
borough electrical and tramway engineer be instructed to 
communicate with the B. of T. Committee accordingly. 


Southport.—The Corporation has commenced the Sunday 
tramcar service, despite many protests. The voting on the question, 
taken by the local Council of Churches, showed 5,998 in favour, 
and 5,480 against. In Southport itself there was a small majority 
against the proposal. The Tramways Committee has granted 
employés an advance of £1 per week on pre-war rates, a previous 
offer of 16s. a week having been declined by the men. 


Spen Valley.—F ares Increasep,—The Yorkshire W.D. 
Electric Tramways, Ltd., in the Spen Valley area, has increased its 
fares at the rate of 1d. per two }-milé sections, or less. _Work- 
men’s and children’s fares are not affected. The increase came 
into foree on Good Friday, 


\ 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—An agreement between the Department of 
the Navy and the Radio-Telegraphists’ Marine Institute: of 
Australasia, covering the wireless operators, has been brought about. 
Substantial increases in pay will acerue to the wireless men ; in 
addition, a 10 per cent. war bonus has been granted, and the 
Seamen's Compensation Act will apply. The latter provides for 
£500 at death.—Sydney Daily Telegraph. * 

The use of automatic telephone recorders, which has been allowed 
to subscribers on payment of 10s, a year, to check the number of 


calls, is to be discontinued. The department has come to the 
conclusion that they do not work satisfactorily.—Sydney Morning 
Herald. 

The annual report of the Post Office Depatrment shows that 
for the first time a profit was made on the telephone business, 
wnounting to £17,234. In the previous year the loss on telephones 
was £138,813. The telegraph business, however, resulted in a loss 
of £25,483. If credit had been taken for shipping and meteorolo- 
gical telegrams there would have been a profit of £48,589 on the 
telegraph branch, instead of a heavy loss. 

The telegrams received and dispatched during the year numbered 
32,850,649. There were 169,41 telephone subscribers, 4,283 public 
telephones, and 3,513 local instruments. 

It is expected that Sydney will have its first automatic telephone 
exchange early next year. “The tender of Automatic Telephones 
(Australasia), Ltd., has been accepted for a full automatic switch- 
board, having a present equipment.of 2,500 subscribers’ lines and 
the necessary junction lines. Tenders are now being called for the 
building to accommodate this exchange. 


Germany.—Negotiations are reported to have been pro- 
ceeding for some time past with the object of bringing about an 
agreement between the two wireless concerns—the Telefunken and 
the High-Frequency Co.—in regard to the future development of 
their undertakings. So far, however, no final result has been 
reached, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April %th. Electricity Department. One 
5,000-Kw. turbo-alternator, surface condenser, and auxiliaries. 
See “ Official Notices *" March 22nd. 


Australia. —-MELBouRNE.—June 7th. Department of 
the Navy. Supply and erection of power plant at Garden Island, 
Sydney. Director of Navy Contracts, Melbourne. 


Spain. — The municipal authorities of Esguevillas 
(Province of Valladolid) have just invited tenders for the 
concession for the electric lighting of the town during a period 
of two years. 


Spenborough.—April 10th. District Council. Works 
required for extensions at electricity works. Engineer, Mr. A. 
Rothera, M.I.M.C.E., Town Hall. (Plans three guineas for complete 
set of quantities, or one guinea for separate trades, returnable.) 


_ CLOSED. 
Australia. —Me.nournr.—P.M.G.’s Department :— 


Telephone material for automatic private branch exchange G.P.O., £229. 
Automatic Telephones (Aust.), Ltd. . 


SYDNEY.—P.M.G.'s Department : 


940 Ib. ebonite sheet, £305; 412 lb. enamelled insulated copper wire, 
£132.—B.1. & Helsby Cables, Ltd. 

Full automatic switchboard at the Telephone Exchange, N. Sydney, 
£61,600; 2,100 wall sets, £6,405; 258 table sets, £871; 40 meter boxes, 
£100; 15 pay station boxes, £90; 118 calling devices, £165; miscellaneous 
materials for junctions at manual exchanges, £223.— Automatic 

4 Telephones (Aust.), Ltd. 


PERTH.—P.M.G.’s Department :— 
1,000 dry cells, £225.—J. McIiwraith & Co., Pty. Ltd. 
309 calling dials, 200 condensers, and 25 transmitters, £504.—Automatic 
Telephones (Aust.), Ltd. 
Victoria Railways Department :— 
Spare parts for electric crane motors for Ballarat and Bendigo works, 
£562.—Australian General Electric Co. 
—Tenders. 


Cavan.—The B. of G.. has accepted the tender of the 
Edmundson’s Electricity Corporation, Dublin, for installation of an 
electric battery in the.workhouse, at £391; overhead mains, Xc., 
£615, and overhead main to tuberculosis hospital, £128-—£1,134 
in all, 


Derby.— Electricity Committee. Accepted tenders :— 
Babcock & Wilcox, Ltd.—Induced-draught fan, motor, main damper, 


&e., £80! 

Chain Belt Engineering Co.—Ash elevator and bunker, £950. 

British Thomson-Houston Co., Ltd.—Switchgear for 4,000-xw, turbine, two 
feeder panels, interconnection switchgear, &c., £2,924. 


KE. Morley & Sons.—Power station extensions, £4,555. 
W. Abell, Ltd.—Penstocks and headstocks for screening chamber, £320. 


Glasgow. —The Tramways Committee has accepted the 
following tenders :— 


Rail bonds.—Thos. Bolton & Sons, 
Glass,—Pilkington Bros., Lid, 
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FORTHCOMING EVENTS. 


Technical Assistants’ Association.—Saturday, Apri] 6th. At the 
Tavistock Hotel. AtSp.m. Ordinary meeting. 


Salford Technical and Engineering Association.—Saturday, April 6th. 
At7p.m. At the Royal Technical Institute. Paper on The Use of Gas 
for Industrial Purposes,’’ by Mr. 8. N. Brayshaw. 


1 Power Engineers’ Association (London Division.).— 
Monday, April 8th. At 6.30 p.m. At Anderton's Hotel, Fleet Street, 
E.C. Smoking concert and presentation to Mr, W. J. Ebben. 


tion of Civil Engineers.—Tuesday, April 9th. At Gt. George 
Street,S.W. At5.30p.m. Paper on “The Derwent Valley Waterworks,” 
by Mr, E. Sandeman. 


Roentgen Society.—Tuesday, April 9th. At 8 p.m. At Burlington House, 
- Silvanus Thompson Memorial Lecture, by Sir Ernest Rutherford, 
¥.R.S, 


Engineering lety.—_Wednesday, April 10th. At 8 p.m. At 
the Royal Institution, Colquitt Street. Paper on ‘‘ Bonus Payments to 
Labour as a Factor in Engineering Production,” by Mr. R, J. Fisher. 


tion of Electrical En rs,— Thursday, April llth. At 7.30 p.m. 
At the Cancer Hospital, Fulham Road, 8.W. Joint meeting with the 
Electrical Section of the Royal Society of Medicine. Papers on 
**Diathermy: the use of Electricity for Heating the Tissues of the Body 
in Disease,’ by Dr. E. P. Cumberbatch; “Single Flash (Instantaneous) 
Radiography: its Possibilities and Limitations,” by Dr. R. Knox. Also 
exhibition of electromedical apparatus. 


(Newcastle Local Section).—Monday, April 8th. At the Mining 
Institwte. At 6.45 p.m. Paper on “The Control of Large Amounts of 
Power,” by Mr, E. B. Wedmore. 


(Manchester Local Section).—'Tucsday, Apri! 9th. At the Engineers’ 
Club, At 7 p.m. Ordinary meeting. Annual general meeting. 


(Scottish Local Section).—Tuesday, April 9th. At 207, Bath Street, 
Glasgow. At 7.30 p.m. Paper on “The Control of Large Amounts of 
Power,”’ by Mr. E. B. Wedmore, 


(Yorkshire Local Section).—Tuesday, April 9th. At7p.m. At the 
Philosophical Hall, Leeds. Annual general meeting. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, April 13th. At2p.m. At the Neville Hall, Newcastle-on-Tyne. 
General meesing. 


NOTES. 


Electrical Power Engineers’ Association.—A local West 
Yorkshire branch of the Association was formed at Leeds last 
week. The meeting was held under the presidency of Mr. J. E. 
Ellis, Morley. The following officers were elected :—Hon. branch 
secretary, Mr. P. Furness, A.M.I.E E., 6, Ash Grove, Earlesheaton ; 
hon. treasurer, Mr. R. D. Spurr, A.M.I.E.E., Bradford. The Com- 
mittee will elect a branch chairman from its members. The 
meeting was largely attended, and the enthusiasm shown augurs 
well for the success of the new branch. 


Dublin Electricians’ Wages.—In the Dublin building 
trades’ wages settlement, announced this week, the scale for elec- 
tricians has been fixed at 1s. 14d. per hour, summer, and Is. 1}d. 
per hour, winter, while for country work the allowances fixed are :— 


2s. 6d. per night for six nights, and 2s. per night for any further 
period. 


Volunteer Notes.—Lonpon Army Troops CompPaNiEs, 


VOLUNTEER ENGINEERS.—Headquarters: Balderton Street, Gros- 
venor Square, W. 1. 

Orders for the week ending April 14th, 1918, by Lieut.-Colonel C. B. Clay, 
V.D., Commanding. 

Captain of the Week.—Capt. W. Darley Bentley. 

Next for Duty.—Capt. E. G. Fleming. 

Monday, April 8th.—No. 8 Company, 6.30—8.30. Recruits’ Drill, 6.30—8.30. 


Signalling Section, 6.80—8.30. 


uesday, April 9th.—Lecture on “‘ Demolitions,” at 6.30., Physical Drill 
and Bayonet Fighting 7.30. 


Wednesday, April 10th.—No. 1 Company, Drill, Knotting, &c., 6.30—8.30, 
Recruits’ Drill, 6.30. 
Thursday, April 11th.—No. 2 Company, Drill, Knotting, &c.,6—8. Reernits’ 
Drill, 6.30. Signalling Section, 6.30—8.30, Ambulance Section, 6.30—8.30, 
Friday, April 12th.--Musketry, 5.30—8, 
April 18th.—Entrenchments, &c., 2.45—4.45. Reernits’ Drill, 
45—4.45. 


Sunday, April 14th.—Commandant’s Parade at Waterloo Station, 8.45 a.m. 
for work at Esher. Marching order, with rifles. Mid-day and tea rations to 
be carried. : 


—" Notices,—All drills will be held at Headquarters unless otherwise 
stated. 


(By order) Mactxov Yearstry, Capt, and Adjutant. 


A 35,000-KW. Turbine Wrecked.—On February 14th 
the 35,000-Kw. horizontal single-cylinder steam turbine in the 
O Street Station of the Boston Elevated Railways Co. exploded, 
so completely wrecking the machine that it will be sold for 
junk as it stands. Fortunately no one was killed or injured. 
The trouble developed in the low-pressure stages—the 17th, it 
is believed. All diaphragms and wheels, together with the blades 
from this stage to the 2Uth. were fractured and broken in 
many pieces, and released with such force as to smash away 
the whole top half of the low-pressure end of the casing. 

The initial cause of the accident is thought to be due to 
excessive steam pressure between the diaphragm and the 17th 
wheel, concaving the diaphragm, causing it to foul the wheel, 
closing up the buckets and in this way increasing the steam 
pressure at this point until the next diaphragm was similarly 
affected, when the whole low-pressure end let go. 

The accident occurred at a time when engines in another station 
of the Railways Co. dropped their load of 27,500 kw. Presumably, 
the wrecked turbine tried to take all of this load, opening its 
secondary valve to get all the high-pressure steam available.— 


Electric Power Supply and After-War Industry.—The 
following resolution of the Newcastle Chamber of Commerce has 
been placed ‘on the agenda for discussion at the annual general 


' meeting of the Chambers of Commerce next week :— 


“This Association, recognising the urgent necessity to increase 
the productivity of our industries after the war as the chief 
means to meet the burden of the war debt of the nation, and ‘to 
maintain high wages for the workers, urges His Majesty's Govern- 
ment :— 

(a) To recognise that the public supply of electrical energy for power, light, 
traction, heat, electrochemical and other purposes, is a key industry, insomuch 
that all other industries are becoming increasingly dependent upon it. : 

(b) To hasten the amendment of the legislation which has hitherto 
hampered its efficient development. 

(¢) To ensure the supply at the earliest possible date of ample and cheap 
electricity for all purposes. : 

(4) To conserve our coal resources, the chief wealth of the country, by 
compelling the exercise of the maximum possible economy ,in its use for 
industrial, domestic and all other purposes. 
and agrees that this resolution be communicated to the Prime 
Minister, the President of the Board of Trade, and the Minister 
of Reconstruction.” 


Relaying Old Cable.—Indications that it is practicable 
to remove cable from places where it has been in service, and to 
re-install it in new positions, are given by the fact that the street 
department of the Commonwealth Edison Co., Chicago, is moving 
about 75 miles (120°7 km.) of cable from one location to another 
on its system. About 70 per cent. of the cable being moved is 
three-conductor, paper-insulated, lead-covered transmission cable 
which operates at 9,000, 12,000 or 20,000 volts, and at either 25 or 


60 cycles. The remainder is four-conductor distribution-line cable 


for 4,100-volt, three-phase, 60-cycle circuits. 

Some engineers are still prejudiced against using, under any cir- 
cumstances, cable that has been withdrawn from the conduits: 
Other engineers will not use cable under such conditions unless it 
is placed in service at a lower voltage than that at which it was 
originally used. All such ideas have been gradually eliminated at 
Chicago, largely by the persistent arguments of the men who were 
most closely in touch with the work, and by trials made during the 
past few years. 

The contention of the men in the street department is that, as 
long as the lead sheath remains intact, and the insulation of the 
cable shows no signs of being damaged, either by overheating or in 
any other manner, the cable is in condition to be utilised again 
after it has been drawn from the conduits. Damage to the insula- 
tion by overheating or by moisture, or to the lead sheath by 
cracking, &c., can be easily detected by the men handling the cable 
if they are on the watch for defects. Moreover, the company’s 
engineers have no prejudice against using the cable on even a 
higher voltage than the original, if they think that the cable is 
adapted for service at this voltage. 

One of the problems in connection with the transfer of this 
75 miles of cable is to keep the wastage ata minimum. A system 
of record keeping has been worked out which is very helpful in 
solving this difficulty. This system permits lengths of cable from 


various parts of the system to be selected and re-installed at such , 


new locations as will best utilise the lengths available. The 
system employed also makes it possible to keep the necessary 
haulage expense at a minimum, since the ‘cable goes directly from 
its original location to its new location without extra unloading or 
transfer. 

To reduce wastage further, splices are being pulled into the 
ducts. It is the practice in such cases to select a long and a short 
piece of cable for splicing to the desired length. The longer piece 
is pulled into the duct until only enough remains outside the man- 
hole to facilitate splicing. The splice is then made on the street 
level above the manhole, and the splice and shorter piece are pulled 
in. This procedure, of course, reduces the tensile strain on the 
splice. About 12 such high-tension splices are now operating 
satisfactorily. Wire grips are used for pulling cables in and out, 
and it is the rule never to have more than one splice per run. 

The company's records to date, with the work about one-third 
completed, indicate that the wastage of cable is not more than 
2 per cent. above the ordinary wastage due to cutting off each 
length. As the work draws nearer to a finish it is expected that 
the wastage will increase to 3 per cent. or 4 per cent., since near 
the end of the job there will be fewer lengths to choose from. If 
new cable had been used the increase in cost to the Commonwealth 
Edison Co. would have been upwards of $200,000:—Hlectrical World, 
Vol. 70, No. 10. 


Electrical Progress in’ Chicago.—Statistics compiled by 
the contract department of the Commonwealth Edison Co, of 
Chicago show that during 1917 more industrial power business 
was secured than in any other year of the company’s history, the 
net increase being 58,000 H.P., a gain of about 10 per cent. over 
1916 and over 10) per cent. over 1915. Including the lighting load 
of these power installations, the total net increase was approxi- 
mately 65,000 H.P. The business was covered by 2,665 contracts, 
as against 3,100 for 1916. Satisfactory progress was made in the 
use of electric furnaces, two companies engaging in the manufac- 
ture of electric steel, one in that of bearing metal, and one in that 
of brass founding. 

An interesting extension was in the manufacture of artificial 
ice in 26 plants with a connected load of 9,000 H.P., requiring 
approximately 25,000,000 Kw.-hours. 

In the electric truck business development is especially notice- 
able. The company has completed a large commercial garage, and 
is offering maintenance service. 

While there has been a decrease of 0°07 per cent. in the number 
of motors sold, the increase in total H.P. is 30 per cent,—National 
Electric Light Association Bulletin, 
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Lighting and Power Restrictions.—The Board of Trade 
Lighting, Heating, and Power Order, 1918, appears in its com- 
plete form-in the London Gazette for March 29th. 


Electrical Cleaning of Blast-Furnace Gas.—In the 
Tron and Coal Trades Review, of February 22nd, an article b} H. D. 
Egbert, of the United Statés Research Corporation, was printed. The 
author referred to a paper by Messrs. Linn Bradley, H. D. Egbert,and 
W. W. Strong, entitled “Dry-Hot versus Cold-Wet Blast-Furnace 
Gas Cleaning,” read before the American Institute of Mining 
Engineers, in which calculations are described and curves presented 
showing the saving of heat that can be accomplished by the hot- 
dry cleaning of blast-furnace gases as compared with cold-wet 
methods. In the case of a typical blast-furnace top gas having a 
moisture content of 25 grains per cb. ft. calculated at standard 
conditions, and a temperature at the entrance to the primary 
cleaning system of 500° F., it can be shown that by the use of a 
hot-dry cleaning method as compared to a cold-wet process, about 
110 B.TH.U. per Ib. of top gas can be saved and applied to useful 
work in the hot-blast stoves. Moreover, in some places large 
quantities of water for wet scrubbers are difficult and expensive to 
obtain, also the resultant pollution of the near-by streams due to 
the inflow of dirty water from the scrubbers is,in many cases, 
prohibited by the authorities. Because of the above facts it has 
been recognised that the hot-dry primary cleaning of blast-furnace 
yas is very desirable, and considerable attention has been directed 
of late to the Cottrell electrical precipitation process as offering 
a inost satisfactory means of hot-dry primary gas cleaning. In- 
terest in the use of the Cottrell processes as a means of cleaning 
the blast-furnace gas has been further augmented by the fact that 
the dust and fumes carried by these gases often contain valuable 
materials, especially potash. 

It willbe evident that a hot-dry method is decidedly preferable 
to a cold-wet method of blast-furnace gas cleaning when the 
question of the recovery of the dust and fumes is under considera- 
tion. The difficulty of handling large amounts of water and 
sludge from wet washing systems, and the trouble incidental to 
recovering therefrom the valuable potash compounds, will at once 
be evident. During the past 18 months the Research Corporation 
in the United States has been conducting more or less continuously 
a series of tests with the Cottrell precipitation processes at a large 
iron and steel plant. These tests have conclusively demonstrated 
that electrical precipitation can be successfully applied to the 
cleaning of blast-furnace gas, and have further yielded a mass of 
data upon which to base the design of a large precipitation plant 
for handling all the gases from one furnace, or a considerable 
portion of such gases. The precipitator with which these experiments 
were made was capable of handling up to about 3 per cent. of the 
total volume of gas given off by one 500-ton furnace, or about 
2,400 cb. ft, of gas per minute at 300° F. It was found possible to 
clean the gas in one treatment in an electrical precipitator, from a 
dust content of 3 grs. per cb. ft. to a dust content as low as 0°05 gr. 
per cb. ft., both calculated at standard conditions. The collected 
dust and fumes showed over 10 per cent. available potash content. 

The power required to operate a precipitator is small ; a pre- 
cipitator to clean 10,000 cb. ft. of gas per minute will usually 
require from 7 to 10 Kw. ‘The power consumption is governed by 
the number of electrodes and their length, type, and size, as well as 
by the characteristics of the gases to be cleaned, as tempe- 
rature, conductivity, &c. 

During the last year or two a high-pressure, direct-current 
generator has been successfully adapted to precipitation work. 
Although no precipitation installations at present in commercial 
operation are equipped with this machine, nevertheless it has been 
extensively tested by the Research Corporation in connection with 
the Cottrell processes, and has proved very satisfactory. 

Some ideaof the cost of the electrical equipment may be obtained 
from the following figures :—A set having a capacity of 10 Kw., 
giving a maximum pressure of 75,000 volts, and consisting of a 
transformer, synchronous motor, rectifier, and switchboard, may be 
obtained for about £350. If a motor-generator set. were required, 
an equipment of the same capacity would cost about £450. The 
larger the power rating of the transformers and motor-generator 
units the lower is the cost per Kw. of capacity. This is especially 
true with regard to the transformer, as a great deal of its cost is 
due to the insulation against the high voltage. The difficulties in- 
volved in continuously rectifying heavy currents make it advisable 
to keep the power capacity of the electrical sets down to a reason- 
able figure, and in practice equipments over 25 Kw. capacity are 
seldom used. 


Electric Steel Furnaces.—In the National Electric 
Light Association Bulletin Norman T. Wilcox, sales manager of the 


Mississippi River Power Co., at a meeting of the Western Society of ' 


Engineers, is reported to have said that outside of the steel trade few 
people appreciate the rapid growth in the use of electric furnaces. 

This growth has resulted from the efficiency of electric 
power, and has for the most part’ occurred within the last five 
a the greater portion of the increase occurring in the last year 
or two. 

Up to March Ist, 1917, at least 158 steel-making electric furnaces 
had been contracted for, or were at that time in actual commercial 
service, in the United States. These furnaces if operated 24 hours 
a day, six days in a week, would have a total capacity of 1,000,000 
tons of steel per annum. The production of a million tons of steel 


made from cold scrap would represent at least 600,000,000 


KW.-hours per annum. + 
_ Because of its uniformity, greater freedom from segregation, and 
its greater homogeneity, electric steel is somewhat higher in tensile 


strength and elastic limit than steel made by other processes. 
Owing to its greater density the electric steel shows a marked 
resistance to fatigue. 

Small furnaces have been developed even in the polyphase type 
down to capacities as low as } ton of metal per heat. A furnace of 
this size will require from 100 to 125 Kw., and when 
operated polyphase will run on a power factor of approximately 
90 per cent. The larger furnaces as now installed require for most 
efficient operation approximately 250 kw. ton of metal per heat. 

Electric furnaces cannot be éxpected to take the place of the 
ordinary cupola, such as is used for the making of common grades 
of cast-iron, but they are the only apparatus which will success- 
fully produce all grades of material from and in the same furnace. 
These products range from superior quality cast and malleable iron 
to the finest grades of crucible and tool steels. 


An Association of British Electrical Engineers: 
Electricity Supply Section.—A preliminary Committee, consisting of 
Messrs, L. L. Robinson (chairman), Hackney, president of Associated 
Municipal Electrical Engineers (Greater London) ; E. Calvert, 
Finchley, hon. secretary of Associated Municipal Electrical Engi- 
neers (Greater London); A. P. MacAlister (hon. secretary), 
Islington, hon. secretary of Chief Technical Assistants’ Association ; 
H. Faraday Proctor, Bristol, hon. secretary of Incorporated Muni- 
cipal Engineers’ Association ; F. J. Walker, St. James’ and Pall 
Mall Co., managing director ; A. C. Bostel, Croydon, president of 
Electrical Power Station Engineers ; and E. D. Napier, North Metro- 
politan Electric Supply Co., Willesden, has been considering the 
desirability of forming an Association of British Electrical Engi- 
neers, Electritity Supply Section. 

The members of the above Committee, who hold official positions 
in the I.M.E.A., A.M.E.E. (G.L.), &c., are acting in their personal 
capacities and quite unofficially, but are doing so with the full 
approval of the Councils of the Associations which they represent. 

After drafting preliminary objects and Articles of Association, 
the Committee interviewed the President of the Institution of 
Electrical Engineers, who has given the project his hearty support. 

The primary project of this Section of the Association is to 
safeguard the interests of all professional and technical men 
engaged in the electricity supply industry ; but it is hoped that 
similar sections may be formed for those engaged in other branches 
of the electrical industries of Great Britain, each with its own 
Council, which will be represented on a Grand Council which will 
focus the activities of all engineers engaged in the electrical 
industries of the United Kingdom. , 

The Association will be in no sense a Trade Union, but will be 
constructed rather on the lines of the existing professional 
Associations such as, for instance, the British Medical Association. 

The proposal to form this new Asso iation was recently discussed 
by the Council of the Institution «f Electrical Engineers, which 
has appointed a special Vice-Preside ius’ Committee to meet the 
members of the Preliminary Commitxe referred to above, and has 
agreed to call together mass meetings of professional and technical 
men engaged in the business of electricity supply throughout the 
country. Such meetings will be called both in London and at the 
Local Sections. At these meetings the project will be fully dis- 
cussed, and a permanent executive will be appointed, charged with 
the duty of giving effect to the proposed formation of the 
Association. 

Fatalities.—James Hall (16), of Manchester, was caught 
in some machinery, on March 23rd, at the L. and Y. electricity 
works, Newton Heath, and was so badly injured that he died on 
the following day in the Ancoats Hospital. He was doing volun- 
tary work in his course of training as an engineer. 

An inquest was held at Tipton (Staffordshire), concerning the 
death of Alfred Tearne (17), who was employed by the Midland 
Expanded Metal Co. The evidence showed that he was heard to 
cry for help, and that he was found clinging to a guide-wire stay 
in connection with the electric installation. He was practically in 
a sitting position with the wire between his legs, and he died 
shortly afterwards. Cyril Walton, electrician at the works, said he 
had made exhaystive tests with a machine, and failed to detect any 
escape of current. The nearest “live” wire to the guide-wire 
would be 4 to 5 in., and, in his opinion, it would be impossible for 
the latter to come into contact with it. Dr. Hudson said there was 
no trace ef disease in the- body, and there was no definite indica- 
tion of the cause of death, However, the congested condition of 
the brain and the fluidity of the blood pointed to death from 
electric shock. The Coroner said the jury was placed in the 
position of having to reject the evidence of either the doctor or the 
electrician, and he proposed to adjourn the inquiry, and invite a 
Home Office expert to examine the place. 


The 1.M.E.A. and the Report on National Electricity 
Supply.—South Shields Electricity Committee has considered the 
remarks of its electrical engineer on the statement of the Council 
of the I.M.E.A. on the subject of national electricity supply. The 
Committee is of opinion that the statement is practically an 
endorsement of the interim report of the Coal Conservation Sub- 
Committte, and that the Council of the I.M.E.A. has prejudiced 
the interests of certain undertakings, particularly those on the 
North-East Coast. It is held that many of the statements in the 
report, if not actually incorrect, are, at any rate, misleading. 

The Committee has asked the borough electrical engineer to 
convey these views to the I.M.E.A., and has decided that the 
municipal undertakings on the North-East Coast be asked to pro- 
test against the action of the I.M.E.A, and to call a general meeting 
to discuss the matter, 
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Water Power in Tasmania.‘ When the electrolytic 
zine works at Risden,” says -Mr. J. H. Butters, the chief engineer 
und manager of the Hydro-Electric Department of Tasmania, “ are 
ready to take their first instalment of electrical energy—4,000 H.P. 

—which will he ina few months, the Tasmanian hydro-electric scheme 

will be loaded up to its full present capacity of 10,000 H.P. We are 
preparing to increase the capacity to 30,000 H.P., but just at present 
it is impossible to secure the material for the steel pipe-line. 
The surveys relating to the proposal to harness the King River to 
supply the 20,000 H.p. which the Mount Lyell Co. desires to use in 
the work of treating the complex zinciferous ores of the Read- 
Rosebery group have been completed. The designs for the work 
are now being drawn up, and will be submitted to the State Parlia- 
ment during the coming session.” 


Decimal Coinage.—At the annual meeting of the Asso- 
ciation of Chambers of Commerce to be held in London on Tuesday 
and Wednesday next, a Bill for providing a decimal system of 
coinage will be submitted for approval. The terms of the Bill 
have been agreed on by the Executive Council of the Association, 
the Bankers’ Institute, and the Decimal Association. Arrange- 


ments are being made for its immediate introduction in the House 
of Lords.—The Times. 


Electric Welding Repairs.—A paper, read by Commander 
E. P. Jessop, of the U.S. Navy, before the American Society of 
Naval Engineers, and reprinted in Hngincering, describes the 
injuries inflicted upon the machinery of the interned German vessels 
by their crews, with the intention of rendering them useless to the 
Allies, and the methods adopted for their repair. It,is curious to 
read that, while the rapid repair of these vessels was of the utmost 
importance, and our American cousins possess a high reputation for 
the absorption of new ideas and the adoption of speedy methods, 
the most obstinate and determined opposition was manifested 
to the employment of electric welding on the cylinders and other 
damaged parts of the ships’ engines, by marine engineers who 
recommended the renewal of all cylinders that were badly damaged. 
Fortunately, the Collector of Customs had appointed a Board of 
Railway Engineers to investigate the damage, with a view to the 
use of electric welding—railway engineers being chosen because they 
were thoroughlyfamiliar with the use of electric welding in connection 
with cast-iron; and this Board unanimously stated that all the damaged 
cylinders could be reclaimed. In the face of strenuous obstruction, 
the Board carried its point, and 15 ships were successfully repaired, 
all of which were put in commission with no more delay than 
would have been incurred in any case in fitting them for use as 
transports if the main machinery had not been damaged by the 
Germans. 

In order to weld successfully with the electric arc, says Com- 
mander Jessop, it is necessary to have complete control of the 
current. The arc must be directed along the line of fracture to be 
welded. Welding must be doné slowly, the metal being laid on layer 
by layer, and each layer must bé caulked and peened to knock or 
chip out the metal that has oxidised or hardened. Cast-iron is not 
welded to cast-iron direct. Special alloy steel wire is used to supply 
the welding metal. In welding two cast-iron edges together a layer 
of steel is welded to each, and then these steel layers are welded to 
each other. It is difficult to weld two cast-iron parts together, 
but comparatively easy to weld a steel piece to a cast-iron piece. 

The advantage of electric welding is that the work can be done 
without preheating the parts and without removing the parts from 
the ship (provided the electric are can“be properly directed along 
the fracture). 

The details of the various repair jobs that were carried out are 
extremely interesting ; they included welding inserts into cylinders 
and liners, welding on steam nozzles to the cylinders, &c. Bent 
piston rods, broken cylinder covers, and other classes of sabotage 
also were dealt with, but not necessarily by welding. It appears 
from the author's remarks that the marine engineering practice of 
the Germans is in many respects’ inferior and slipshod, but the 
electrical equipment of the huge Vater/and was of the latest type, 
and in some features superior to United States practice. 

In summing up the subject, Commander Jessop says that in 
welding cast-iron it is particularly essential that the welding 
metal be laid on the cast-iron surface with the greatest care, since 
it is the junction between the cast-iron and the welding metal 
which is liable to be inferior. To accomplish this the welding 
metal should be laid over the cast-iron surface wherever possible 
before the patches are put in place. This method gives the welder 
more room to work, and permits him to keep a steadier arc, and 
thus reduce the probability of too much or too little heat spoiling 
that part of the weld. This metal as it is laid on the cast-iron 
surface must then be peened by a caulking tool in order to develop 
any hard spots or spots where contact is not good. After this part 
of the operation is completed the patches should be put in place, 
and the completion of the weld then is merely welding of «steel to 
steel, which is a very simple process. 

In: all the work which has been undertaken by the electric 
welders there has never been a failure, this in face of the fact that 
almost every conceivable kind of patch has been handled, and also 
in face of the fact that the work has been very much more exten- 
sive than any ever before attempted. This is practically the first job 
of its kind of any moment to be attempted in marine engineering. 
In every case in which this method has been used the repaired job 
has been fully as strong as ever it was before the damage was com- 
mitted, and in most cases stronger in the particular part affected. 

Naval Constructor H. G. Knox also gives particulars of the 
welding repairs on three German ships; out of 24 cylinders, 17 
were'damaged and 15:required welding; some by acetylene others 
by the electric are, ' 


The Electric Gun Again.—The long-range gun with 
which the Germans, who are fond of futilities, have. been torment- 
ing the Parisians, has attracted“a great of attention im thé lay 
Press, and has beén the subject of much speculative comment, 
inspired rather by lively imagination than by logical reasoning on 
the basis of known facts and the elementary laws of dynamics. 

The Daily H«press seized the opportunity to resurrect the 
Bachelet bubble, which: we pricked in 1914, and solemnly stated 
that an electric gun on the * Bachelet system” would be at least 
200 ft. long, to fire 75 miles; and would require “ only 300 H.P. of 
electricity ” to fire it, producing a muzzle velocity of five miles a 
second. Prodigious! It also quoted some experiments of the late 
Prof. Birkeland suggesting a possible range of 1,000 miles. We 
should hardly have thought it possible that any respectable journal 
could print such nensense. 

The Evening Standard published an article in which -the 
Bachelet idea was pilloried, unfortunately on erroneous premises, 
but the electric gun upheld on equally mistaken grounds ; actually, 
the gyroscope was dragged in as a means “ by which the trajectory 
of the missile would be maintained’! (our italics). We are 
informed that “ it will be obvious, however, that to the extent that 
a body attains velocity it loses weight (overcomes gravity)’ and we 
need not follow this writer further into the realms of fancy, 
merely noting that after his name are printed the letters “ F.A.S., 
D.A.,” to which the reader may attach his own interpretation. 
The Times, howe¥er, and Nature printed articles by Sir George 
Greenhill, in which the subject was discussed with expert know- 
ledge—and therefore without any reference to electric propulsion. 

It is almost exactly ten years since we showed, with a most 
elementary calculation, the utter absurdity of attempting to rival 
the propulsive power of explosives by electric power. A first-year 
student at any technical school could easily show that to impart a 
muzzle velocity of 5,000 ft. per second to a shell of 300 lb. weight 
requires 117 million ft.-lb. of energy, and if the “gun”’-is' 100 ft. 
long, the average horse-power that must be expended with 100 per 
cent. efficiency is over 5,000,000. ‘Nuff said!” 


New Coal Mines Regulations.—A circular issued by the 
Coal Controller under the -Defence of the Realm Act forbids, 
amongst other [things, the erection or acquisition of any addi- 
tional buildings, plant, or machinery not strictly required*for the 
purposes of repair or maintenance, without previous written notice 
to the Controller of Coal Mines. 


The Use of Gas Coke as Fuel.—In-a pamphlet issued 
by the British Commercial Gas Association (“A Thousand and 
One Uses for Gas,” Vol. VI, No. 53), Mr. E. W. L. Nicol, 
Assoc.1.E.E., fuel expert to the London Coke Committee, gives a 
number of examples of the utilisation of coke as boiler fuel, 
showing a considerable saving as compared with coal. In the case 
of an installation where the annual consumption of coal was 3,000 
tons, an evaporation of about 10 lb, of water from and at 212° F. 
was obtained with coke under ordinary working conditions, and 
the weight of fuel used was reduced by 10 per cent., in addition to 
which the recovery of the valuable by-products from the coal 
should be set on the credit side of the national acconnt. By the 
use of the forced-draught. apparatus supplied by the London Coke 
Committee, which consumes only 3 per cent. of the steam generated, 
an ample range of ¢raught is obtained for the efficient combustion 
of coke, and the carbon dioxide in the flue gases ean be maintained 
at about 15 per cent. It is estimated that the quantity of raw coal 
disolaced by coke in the Metropolitan area is now 250,000 tons per 
annum, The chain-grate stoker can easily be adapted to ‘burn coke 
or coke breeze. 


Extensions at Chesterfield Electricity Works.—(» 
March 27th a new turbo-alternator of 2,000 KW. was officially in- 
augurated:- The plant, which has cost with Accessories about 
£20,000, is expected to save over 400 tons of coal a year. In the 
course of a speech Mr. R. L. Acland, borough electrical engineer, 
referred to the satisfactory results of linking-up with the Staveley 
Coal and Iron Co., but expressed the view that the scheme of super- 
stations was Utopian ; the cost of transmission appeared to have 
been overlooked. 


Electric Vehicle Progress.—The March issue of The 
Electric Vehicle contains an account of the Midland Railway Com- 
pany’s fleet of 76 electric vehicles, recently described in-our pages, 
and states that the company finds the total’costs per annum to be 
“very distinctly in favour of electrics” as compared with petrol. 
Their special field is said to be that of replacing horses on delivery 
circuits of moderate distan and the company considers it 
advisable to keep the speed of electric vehicles low, as the runniny 
time forms comparatively a small proportion of the total time that 
a vehicle is in use. 

Thirty-two new electric vehicles purchased recently are listed, 
and in addition many other orders are awaiting permits from the 
Ministry of Munitions. 

An. illustrated article shows light electric passenger recently 
built to run 60 to 90 miles on a single charge in the United States, 
costing 895d. per mile, inclusive of repairs and stores, and of ‘3d. 
for the wages of two drivers. / 

In an account of the work of the Electric Vehicle Committee, 
Mr. F. Ayton, hon. secretary; states that suceessful efforts have 
been made to facilitate the manufacture of electric‘vehicles in this 
country and to remove some of the restrictions on the importation 
of vehicles and battery plates fram the U.S.A. « 

Mr. Ayton’s article on “Battery Charging” is continued, and 
other interesting items are containe] in this issue, 
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Institution and Lecture Notes.—Institution of Electrical 
Engineers.—The following have been nominated by the Council 
for the vacancies which will oceur in the offices of president, vice- 
presidents, honorary treasurer, and ordinary members of Council, 
on September 30th, 1918 :— 

President (one vacancy).—C. H. Wordingham, Director of 
Electrical Engineering, the Admiralty. 

Vice- Presidents (two vacancies).—W. A. Chamen, engineer and 
manager, South Wales Electric Power Distribution Co., Cardiff ; 
hk. A. Chattock, city electrical engineer, Corporation Electric Supply 
Department, Birmingham. 

Honorary Treasurer (one vacancy).—J. E. Kingsbury, director, 
Anglo-Portuguese Telephane Co., Ltd., Western Electric Co., Ltd. 

Ordinary Members of Council.—Members (five vacancies).—F. 
Ayton, chief engineer and manager, Corporation Electricity Supply 
and Tramways, Ipswich; H. W. Clothier, electrical engineer, 
Messrs. A. Reyrolle & Co., Ltd,., Hebburn-on-Tyne ; A. C. Cramb, 
borough electrical engineer, Corporation Electricity Works, Croydon ; 
A. R. Everest, electrical engineer, the British Thomson-Houston Co., 
Ltd., Rugby ; Sir R. A. Hadfield, Bart., F.R.S., electro-metallurgist ; 
Prof. E..W. Marchant, D.Sec., Professor of Electrical Engineering, 
the University, Liverpool ; C. C. Paterson, 0.B.E., National Physical 
Laboratory, Teddington ;\J. Sayers, telegraph superintendent and 
clectrical engineer, Midland Railway, Derby; Prof. E. Wilson, 
l’rofessor of Electrical Engineering, King’s College, London. 

Associate (one vacancy).—D. N. Dunlop, director and secretary; 
British Electrical and Allied Manufacturers’ Association (Incor- 
porated). 

The following are the nominations for office hearers in the 
ScortisH LocaL Skcrion for next session :— Past chairmen, 

Messrs. D. A. Starr, J. K. Stothert, and Arch. Page ; chairman, 
Mr. J,. F. Neilson: vieg-chairmen, Messrs. Alex. Lindsay and 
W. B. Hird ; hon. secretary, Mr. Joseph Taylor; assistant hon. 
secretary, Mr. W. F. Mitchell ; chairman (Students’ Section), Mr. 
W. Whysall. Committee: Messrs. A. 8S. M'Whirter, D. M. 
MacLeod, J. E. Sagers, Sam Mavor, E. 'T. Goslin, A. 8. Hampton, 
W. Wood, R. B, Mitchell, Frauk Anslow, W. J. Belsey, and J. M.S. 
Maxwell. 


Greenock Electrical Society.—The annual meeting of the 
Society was held last week, Mr. Samuel James (president) in the 
chair. It was resolved to invest the balance of funds, together 
with donations, in war certificates, and to alter the name of the 
Society to “ Greenock Association of Electrical Engineers.” The 
names of Mr. W. A. Toppin, Chesterfield, and Mr. W. Robert Scott, 
Paisley, were added to the list of honorary members. Oftice- 
bearers were elected for next session as follows :—Hon. president, 
Mr. J. W. Kempster; president, Mr. George Macdonald ; vice- 
presidents, Messrs. S. James, H. J. Roberts, and W. B. Smith; 
treasurer, Mr. H. Piggott ; and secretary, Mr. G. T. Morrison, 

# 14, Brisbane Street, Greenock. 


Irish Association of Electrical Station Engineers.—The annual 
meeting was held in Dublin. Mr. W. Nolan was re-elected chairman, 
Mr. W. P. Curly treasurer, and Mr. T. W. Dycher secretary. The 
Committee is as follows :—Messrs. B. C. Muntz, Lb. Walsh, H. E. 
Hunt, P. E. O'Shea, T. H. Lurring, P. Carroll, J. Harding, and 
W. O'Connell. 


Association of Mining Electrical Engineers.—At a meeting of 
the East of Scotland Branch at Buckhaven, Fife, on Saturday, Mr. 
W. Dempster (Leven) read a paper on “ Notes on Operating Mining 
Machines.” He said Fife had turned out some of the smartest and 
best machine operators he had met, but since the war began there 
had been an appreciable falling-off in the quality of labour avail- 
able, and in many cases that had resulted in the machines getting 
into discredit. There was a call for the better training of machine- 
men. He held that coal-cutter operators, like foremen or deputies, 
should be certificated. 


Appointments Vacant.—Shift engineer (63s. 3d.) for the 
Bury Corporation electricity department ; meter reader (36s. + 14s.) 
for the Borough of Burnley electricity works; cable jointer for 
Eccles Corporation electricity works; charge engineer for the 
Dover Corporation electricity works ; shift engineer for the Stret- 
ford U.D.C. electricity department ; two charge engineers (50s. to 
60s.) forthe Royal Engineers’ Camp, Ripon ; shift engineer (55s.) 
for the Sevenoaks and District Electricity Co., Ltd., works,Sevenoaks ; 
charge engineer for the Dover Corporation electricity works ; two 
switchbegnd“and sub-station attendants (50s. to 65s.) for the 
Boroughof Salford electricity department. See our advertisement 
pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric. tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials The Darwen 

tramways Committee has accepted the resignation of Mr. F. J. 8. 

HoskeEns, the tramway manager, and is to appoint a successor at 
£250 year, 


The Preston Town Council has decided'to increase the salary of 
Mr. J. F. Sampson, tramway engineer and manager, from £400, 
with £31 war bonus, to £500 per annum. 

The Keighley T.C., on March 26th, decided—despite some oppo- 
sition—to increase the salary of Mr. HARRY WEBBER, as tramway 
manager, from £100 to £175 per annum, in addition to his salary 
of £400 as electrical engineer, and that, in accordance with the 
award of the Committee on Production. all the male employés over 
18 be granted war wages equal to £1 over pre-war rates, and that 
the women be granted an additional bonus of 4s. a week, as from 
March Ist. 

The salary of Mr. H. P. Stokes, electrical engineer and tram- 
way manager of the Bexley Council, has been increased by £200 
per annum as from January 7th, 1918. Mr. JAMES MAKIN, of 
Stoke-on-Trent, has been appointed chief assistant of the Bexley 
electricity and tramways undertaking at £300 per annum. 

Mr. ALBERT MacKRILt, for 15 years chief clerk to the Hull! 
borough electrical engineer, is leaving to become commercial 
manager at the Stoke-on-Trent Corporation electricity works. 

The six candidates for the position of deputy general manager 
of the Liverpool Corporation tramways who were left in the final 
list were Mr. J. S. D. Morrgrt, Belfast, who was selected ; Major 
F. Coutts, Paisley Tramways Co. ; Mr. G. F. Craven, Reading Cor- 
poration; Mr. A. R. Dayson, Sunderland Corporation ; Mr. P. 
Priestley, Oldham Corporation; and Mr. W. T. Robson, South- 
ampton Tramways. 

On the occation of his marriage, Mr. THOS. WALLWORK, who is 
at the Blackburn Corporation Electricity Works, was the recipient 
‘of a presentation from the staff. 

The Haslingden Electricity and Tramways Committee has 
increased the salary of Mr. Kay, tramway manager, to £225 per 
annum. 

Mr. J. D. Cairn, traffic manager of the Halifax Corporation 
tramways, bas been granted leave of absence, his medical adviser 
having certified that it is necessary for him to have a change of air 
for four months. 

The Maidstone T.C. has, on the recommendation of the Finanve 
Committee, increased the salary of the tramway manager, Mr. 
LAMBERT, from £300 to £400 a year. 

N bonus of £20 per annum is to be paid to the following officials 
on the technical staff of the Blackpool Corporation Electricity 
Department, who received increases of salary in October last : 
Electricity works superintendent, mains superintendent, chief clerk, 
and two shift engineers-in-charge. The bonus is in lieu of the 
1245 per cent. granted under the Askwith award, and is payable 
from the date of the award. 


General.—W«. IP. Brown, electrical wireman, of Dun- 
fermline, who rescued a.man from downing at a certain part of the 
Scottish coast, has been awarded an honorary certificate and £5 by 
the Carnegie Heroes’ Fund Trustees. 


Roll of Honour,—Li«ur. (Acting Captain and Adjutant) 
V. C. Russe._L, Suffolk Regiment, younger son of Mr. Stuart A. 
Russell, works manager of the India-Rubber Co., Silvertown, has 
been awarded a bar to the Military Cross. He was awarded the 
Military Cross in November last, and previous to that had been 
twice mentioned in dispatches. Lieut. Russell has been wounded 
twice. 

PrivATE H. HASLER, East Surrey Regiment, formerly in the 
general office of this company, has been missing since October 26th, 
1917, 

SERGEANT-MaJor G. THUDON, Surrey Regiment, for some years 
on the Croydon Corporation tramway staff, has been awarded the 
D.C.M. for bravery in carrying 1! wounded men out of action under 
heavy fire. 

WIRELESS OPERATOR H. O. Smitu, of St. Helens, has been lost 
at sea through his vessel being sunk by a submarine. 

PRIVATE D. E. Cooper, London Scottish, who has died of 
wounds, was an electrician at the works of Messrs. Jones and 
Attwood, at Stourbridge. 

PRIVATE LEONARD BROWNBRIDGE, R.N.D., who has been gassed, 
was on the electrical staff of the Blackpool Corporation tramways. 

PRIVATE MARTIN MONAGHAN, R.E., of Gorton, killed on, 
March 21st, was an electrician. 

CorporaL E. LInpDLey, R.G.A., killed in action, was employed 
by the Chloride Electrical Storage Co., Ltd., Clifton Junction. 

PRIVATE RoBerRT ASPINALL, L.N.L. kegiment, employed by 


Messrs. Dick, Kerr & Co., previously reported missing, is now 


reported killed. 

At Bolton Town Hall, the Mayor decorated GUNNER E. Hopkins, 
R.F.A., a former employé of the Bolton Tramways Department, 
with the Military Medal awarded in September, 1916, at the taking 
of St. Julian, in the third battle of Ypres, for extinguishing a fire 
at an ammunition dump which had been caused by an enemy 
shell. 

Sxeconp Lieut. T. E. TALBoT, R.F.A., late of Messrs. Mather and 
Platt, has died of wounds received in action. 

It was stated at a meeting of the officers and staff of Amalga- 
mated Wireless (Australasia) Ltd, at Sydney, in January, that 
Carr. PAyNeE's death, while serving with the Australian Forces, 
was recently announced from Bagdad. He left Australia early last, 
year in command of a large signal squadron. In civil life he was 
associated with the Marconi ‘Co., Australasian Branch, and, later, 
Amalgamated Wireless (Australasia), Ltd., and, after joining the 
A.LF., was kept for two years in Australia, owing to the import- 
ance of the work he was performing in connection with wireless 


telegraphy. He organised the entire scheme for military wireless 


training in the Commonwealth, and, at the same time, retained his 
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association with the Am Co., acting as manager in the 
absence from Australia of the general manager of that company 
during 1915-16. 


Obituary. — Mr. R. W. BuackwetL. — We regret to 
record the death, which occurred at Hampstead, on March 28th, at 
the age of 60 years, of Mr. R. W. Blackwell, M.I.E.E., chairman of 
Robert W. Blackwell & Co., Ltd., and Johnson & Phillips, Ltd. We 
hope to refer to his career in our next issue. 

The death has occurred, at the age of 73 years, of Mr. G. H. 
WILLIAMSON, of Worcester, who was for seven years chairman of 
the Electricity Committee. 

Mr. E. STANSFIELD, who was the principal promoter of the St. 
Anne’s electricity works, has passed away at the age of 79 years. 


Mr. F. W. STREATFIELD, late superintendent of Chemical . 


Laboratories, Finsbury Technical College, passed away on March 24th, 
aged 60 years. 


NEW COMPANIES REGISTERED. 


Omegar Lampworks, Ltd. (149,947).—Private company. 
Registered March 22nd. Capital £2,000 in £1 shares. Manwfacturers of and 
dealers in electric lamps, motor and aircraft accessories, &c. The sub- 
seribers (each with one share) are :—J. A. Scoular, 83, Merton Road,,S.W. 19; 
Mary Scoular, 83, Merton Road, S.W.19; Margery Scoular, 83, Merton 
Road, S.W.19. The first directors are: J. A. Scoular and Mary Scoular. 
Qualification, 250. 


OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. 
Allen, West & Co., Ltd.—Particulars of £25,000 deben- 
tures created March llth, 1918, filed pursuant to Section 93 (3) of the Com- 
panies (Consolidation) Act, 1908, the whole amount being now issued. Pro- 


perty charged: The company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 


Egham and Staines Electricity Co., Ltd.—Agreement 
dated December 12th, 1917, extending time for payment of, and increasing 
rate of interest on £12,000 debentures outstanding of a series authorised 
September 28th, 1912. (Notice filed March 18th, 1918.) 


A. Vernon Ward (Hove), Ltd.—Debenture dated March 
20th, 1918, to secure £250, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital. Holder: A, Rosenberg, 
259, High Holborn, W.C. 


Aluminium Corporation, Ltd.—Mortgage dated March 
7th, 1918, to secure £1,000, charged on lands in Carnarvonshire. Holder : 


J. H. Pell, Northampton. 

Wright & Wood, Ltd.—Memorandum of satisfaction in 
full on March 14th, 1918, of mortgage dated November 18th, 1917, securing 
£554 8s. has. been filed. 

Coniston & District Electric Supply Co., Ltd. (138,478). 
—Capital, -£2,000 in £21 shares (1,500 6 per cent. pref. and 500 ord.). Return 
dated December 3lst, 1917. 375 pref. and 600 ord. taken up; £695 paid; 
£280 credited as paid. Mortgages and charges: Nil. 

Central Electric Supply Co., Ltd. (53,080).—Capital, 
£100,000 in £5 shares. Return dated February 26th, 1918. All shares taken 
up; £100,000 paid. Mortgages and charges: £500,000. 


CITY NOTES. 


At the annual meeting, the CHAIRMAN 

Brompton and said that in 1917, in spite of a longer 
Kensington period of ‘summer’ time,’ they sold 12 
Electricity per cent. more units than in 1916, and with 
Supply Co., the increase in price called for by the 
Lid. higher cost of coal and wages, the gross 
receipts increased from £55,878 to £61,898. 

As evidence of the justification of their policy of encouraging 
an accessory load (a load for other than lighting purposes), 
he mentioned that, although they now had nearly 20 per 
cent. more consumers than five years ago, they were supply- 
ing upwards of 20 per cent. less electricity for lighting, and 
although their area was essentially residential, only 5 per 
cent. of their new custom last year was for lighting, and they 
now sold not fdr short of the same quantity of current for 
accessory purposes as for lighting. The business of the 
Accessories Co., to which this condition of things was largely 
due, continued to develop satisfactorily, and further experi- 
ence of its working confirmed the expectation that it world 
become a direct, as well as an indirect, source of profit in the 


‘future. The higher cost of coal and the increased wages in- 


volved in producing the larger output had happily been more 


.than compensated for by the economies resulting from the 


more efficient plant they -had installed, and by a large and 
exceptional readjustment of taxation which accrued to them 
during last year, so that their expenditure was actually less 
than in the previous year. It was this fortunate conjuncture 
of circumstances which had enabled them to resume the pay- 


ment of the dividend, which they had paid for so many years, 
while making liberal provision for contingencies. The pros- 
pects of the current year were very far from being satisfac- 
tory. Their prospects of revenue were clouded by the stil] 
longer period of “ summer time,’’ and by ‘‘ curfew ’’ restric. 
tions of a most, drastic nature. Their prospects of expenditure 
were even more ominous. The deliveries of coal under the 
contracts they had made for the replenishment of their stocks 
had been diverted by the Government in favour of less provi- 
dent undertakers in the Metropolis who had found them. 
selves short of supplies, and, although they would endeavour 
to obtain redress for the consequential damage sustained, 
they must look forward to largely increased expenditure on 
this important item. As to wages, although their relations 
with their employés had always been of the pleasantest 
nature, their wages bill had been increased by Government 
decisions on the top of their voluntary grants, beyond all 
anticipation, and whilst refraining from any comment which 
in the present emergency might add to the difficulties of the 
situation, he would say that their pre-war scale of wages 
would be more than doubled in the immediate future. The 
maintenance of their profits in face of such increased cost of 
working by raising their price was only a choice of evils. 


Dr. E. K. Mousprarr, presiding at the 

British annual meeting at Liverpool, said that the 
Insulated and results for 1917 were the best they had 
toes Cables, ever obtained. They hoped that the help 
td. that they had rendered in connection with 

the war would not be overlooked or for- 

gotten in the future. While control might be necessary 
under prevailing conditions, the Great British manufacturing 
concerns must in the interests of national prosperity resume 
full control of their own affairs at the earliest moment con- 
sistent with public safety. He had a growing feeling that 
factories established with public money for national purposes 
during the war might prove their chief competitors for Gov- 
ernment business after the war. When the war was over 
strenuous efforts would be necessary to resume the important 
position that they held before it began. The company was 
in as good a position to compete for export business then as 
any manufacturer in the same line in this or any other coun- 
try. Referring to the capitalisation of reserves and the pro- 
posal to issue bonus shares, they had reached a point when 
further increase in reserves would not be justified. The divi- 
dends paid during recent years had shown a centage on 
the ordinary shares which was misleading to the public, be- 
cause: the reserves were employed as capital in the business, 
and in 1917 the actual capital employed represented ‘more 
than double the amount of the nominal share capital. The 


‘Treasury had consented to their increasing the share capital 


by the capitalisation of £500,000 of the company’s surplus 
assets out of the reserve account, and to issue to the ordinary 
shareholders a further 500,000 shares of £1 each. 


Mr. J. B. Brarruwatrs, presiding at the 

City of London annual meeting recently, said that though 
Electric Light. their relations with the staff during the 
ing Co., Ltd. year been most harmonious, the 
action of the Government with regard to 

labour had given them considerable anxiety and increased 
their difficulties. They: had an increase of 714,000 in units 
sold. The revenue, partly owing to increased sales and partly 
owing to war percentages charged to consumers, showed an 
increase of £18,250, and expenses £10,414, of which £8,000 
was for coal. The net increase in revenue was £7,861, en- 
abling them to revert to their appropriation of £50,000 to the 
reserve fund. Due to the efforts of Mr. Frank Bailey, they 
established, at a cost of £350, a welfare canteen to assist 
employés in the difficult times before rationing became. uni- 
versal. In regard to the need for economising coal and the 
Coal Controller’s measures for rationing electricity, electricity 
supply companies were really saving coal. As he pointed out 
a year ago, the electricity supply industry had saved millions 
and milhons of tons of coal to the country. Mr. Bailey had 
put together a few figures which showed that 18 .years ago 
they used 78,000 tons of coal to produce 14,700,000.units; they 
now required only 41,000 tons of coal to produte> about 
36,000,000 units. In other words, whereas they formerly ob- 
tained only 188 units per ton, they now got 878: units, or 
about 44 times more. As regarded lighting, when started 
as pioneers, 1 unit of electricity gave 250 o.P. for one hour; 
now they got 2,000 c.p. out of the.same expenditure of electric 
current; in fact, Mr. Bailey said “‘a little money buys a lot 
of current, and a little current makes a lot of light.’ Last 
year, for heating they supplied nearly 44 million units, this 
being used in about 8,500 electric radiators, which replaced 
coal fires, which in the erdinary way would have required 
12,000 tons of coal. A calculation showed that instead of 
this 12,000 tons, they had given a better result by using 4,500 
tons of coal, or a saving of 7,500 tons of coal in that item of 
heating alone. That was in addition to the wood required 


for kindling, the matches required for lighting, and all other * 


matters of that kind. power purposes, they sold 
11,416,000 units last year. Some of their most important 
consumers had given them the results of their experience 
since they abandoned the use of their own steam plant: and 
took the whole of their requirements from the company's 
mains, and they found that, applying this information to the 
whole of their power supply, they were saving about 45, 

tons of coal annually to the nation. The users of this supply 
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were not only participating in this saving, but they also 
secured the benefit of utilising space which would otherwise 
be required for their own plant, with many other advantages. 
In the past year alone they had, therefore, saved 45,000 tons 
of coal on their power supply and 7,500 tons of coal on their 
heating supply, or a total of 52,500 tons. Therefore, as he 
said last year, he said again that the Coal Controller, in seek- 
ing to cut down the coal consumption of the electric supply 
undertakings, was tending to increase the consumption o 

coal rather than to diminish it, because every ton they burnt, 
whether the current it produced was used for lighting, heat- 
ing, or power, was doing work which otherwise would only 
be done by a very much greater expenditure of coal, so if 
he really wanted to save coal he ought to urge everyone to 
use electricity, to replace their steam engines by electric 
motors, their open fires by radiators, and their gas by electric 
lamps; and by doing that he would really promote an-economy 
in coal. As it was, he was afraid his attempt to secure 
economy of coal by cutting down the electric supply would 
only have one result, and that would be to injure the trade 
of the country, because, if people were to have power to carry 
on the business of the country, the cheapest power they could 
have was electric power, and if he insisted on cutting that 
down obviously one of two things must happen—either they 
must go back to steam plant and burn a much larger amount 
of coal, or else they would have to shut down altogether, to 
the detriment of the industries of the country as a whole. 


The Ver. Isolatoren Werke A.G., of 

German Berlin-Pankow, reports net profits amount- 

Companies. ing to £12,000 for 1917, as contrasted with 

£15,000 in the previous year. It is in- 

tended to pay a dividend of 20 per cent., being the same 
rate as in 1916. 

The directors of the Lloyd Dynamo Works Co., of Bremen, 
recommend a dividend of 7 per cent. for 1917, this comparin 
with no distribution in the preceding year. It is propose 
to increase the share capital by £50,000 to £100,000. 

The accounts of the Deutsche Kabelwerke, of Berlin, show 
gross profits of £101,000 for 1917, as compared with £65,000 
in the previous year. The net profits are returned at £45,000, 
as against £31,000, and a dividend of 10 per cent. is proposed, 
as contrasted with 8 per cent. in 19]6. ; 

The report of the Sachsen Werk, of Niedersedlitz, states 
that the turnover in 1917 éxceeded a value of £4,000,000, and 
the net profits are £219,000. It is proposed to pay a dividend 
of 30 per cent. on share capital of £375,000, as against 20 

r cent. in 1916. The directors state that they are improv- 
ing the plant and equipment, and the type made, so as to be 
men Bm of for the expected demand on the conclusion of peace. 

The report of the Norddeutsche Kakelwerke A.G.,-of Neu- 
Kolln, states that it was impossible for sale prices in 1916-17 
always to keep pace with the constantly increasing cost of 
raw materials and labour, and if the working results were 
satisfactory this fact was due to the doubling of the value of 
the turnover. The accounts exhibit net profits, after allo- 
cating £11,000 to depreciation, as compared with £4,000 in 
1915-16, amounting to £18,000, as against £11,000. A divi- 
dend at the rate of 12 per cent. has been declared, this con- 
trasting with 10 per cent. in the preceding year. - 

The Fabrik Isolierter Drahte (vorm. C. J. Vogel), of Berlin, 
reports that, despite the difficulties in establishing large in- 
stallations during the war, it had yet been possible to com- 
plete the cable factory building and proceed with the internal 
equipments, so that production would begin shortly. All the 
departments were well occupied in 1916-17, and further pro- 
gress was made. After apportioning £3,800 to depreciation, 
as in the previous year, the accounts show net profits of 

63,000, as against £57,000, and a dividend at the rate of 
18 per cent. has been declared on share capital of £175,000, 
as compared with 16 per cent. in 1915-16, and 8 per cent. on 
new capital of £87,000. 


Chelsea Electricity Su Co., Ltd.—The profit for 1917 
was £35,563, plus forward, and £1,631 for 
interest. After putting £15,670 to reserve for renewals, depre- 
ciation, and contingencies, writing £1,089 off cost of extinc- 
tion of founders’ shares, and £1,000 off investments, 6 per 
cent. is paid on the preference shares, and 5 per cent. for 
the year on the ordinary, leaving £3,479 to carry forward. 
9,605 lamp equiv. (8-c.p.) were added during the year, making 
337,133, and the total units sold were 4,738,672, or 467,202 
more than for 1916. 


Waste Heat and Gas Electrical Generating Stations, Ltd. 
—Presiding at the annual meeting, Dr. J. B. Smwpson said 
that arrangements had been made for carrying out certain 
experimental work jointly with the Newcastle Electric Supply 
Co., and £5,000 had been set aside for that purpose. The new 
plant at the Weardale power station was now undergoing 
trials. It was hoped to make a commencement in the near 
future with the constructional work in connection with the 
proposed power station at Horden. 


_ Bromley (Kent) Electric Light & Power Co., Ltd.—Dur- 
ing 1917 the connections increased from 4,499 to 4,771 Kw. 
There was-a profit of £9,645, compared with £8,573, and after 
payment of debenture interest and.trustees’ fees, &c., amount- 
ing to £3.335, and adding £1,538 brought forward, 5 per cent. 
dividend for the year is paid, and £2,500 is placed to general 
reserve, leaving £1,599 to be carried forward. 


Woopkow, addressin annual meeting, said that in order 
to meet the increased costs they had raised the charges for 
electricity by 20 per cent., but other companies had raisi 
theirs by a third, and some by a great deal more. 


Cleveland & Durham Electric Power, Ltd.—Gross profits 
£38,780, against £37,130. After paying debenture interest 
and putting £10,000 to depreciation, 2 per cent. is paid on the 
preference shares, £1,000 is put to reduction of expenses of 
debenture issue, and £9,726 is carried forward. Connections 
increased by 2,268 H.P. to 83,737 H.P. 

At the annual meeting on March 28th, Mr. J. H. Arm- 
STRONG said that while the gross profits were £1,649 more, 
the gross expenditure had also very greatly increased. It had 
been expected that the new turbo-generator would have been 
in commission some time ago, but it had only been installed 
three weeks, and consequently they had not benefited during 
1917. Another factor that had affected the revenue was the 
considerable shortage of waste heat, which was down by no 
less than 1,603,634 units. This necessitated their coal-fired 
station doing more work, and costs had been correspondingly 
increased. Cost of coal had risen by £8,000, and wages, as a 
result of the Government awards, had been advanced by 
£8,110, while repairs and maintenance had increased b 
£5,307. In consequence of having been confined to the A | 
fired stations for their supplies, they had had to make very 
much larger requests upon the Newcastle Supply Co. for cur- 
rent. As to the future, applications for current.amounted to 
more than 31,500 H.P., and in order to meet that, arrange- 
ments had been made to install a second turbo-generator of 
6,000 kw. That would not be in commission for three months, 
but it was hoped that the two generators would meet the 
requirements of the company until the new Tees power sta- 
tion was running. 


Scarborough Electric Supply Co., Ltd.—At the annual 
meeting, Mr. G. ALDERSON SMITH said that coals had cost 
£346 more, and wages and other items were also higher, 
while there was increasing difficulty in getting material. 
They had had to refuse a largish job because they could not 
get the material for it. Mr. Campret, SwINTON, managing 
director, said that they were suffering from a great loss of 
income due to the conditions imposed upon them by the 
authorities in 1914. The gross revenue was £12,560. It fell 
in 1915 to £8,631, and in 1916 was £8,682. .They could only 
be thankful that last year it had gone up again to £10,205. 
Still, that was £2,500 less than in the year the war broke 
out. Until circumstances changed, he did not think they 
could hope to do very much better than at present. He 
thought it was very satisfactory on the whole that they had 
made a profit this year of over £2,000. In 1914 the profit was 
£4,212, in 1915 it had fallen to £1,078, and in 1916 to £714. 
All they could do was to hope for better times when the war 
came to an end. 


Mersey Power Co.—Speaking at the meeting of the Salt 
Union, Ltd., last week, the CHArRMAN said, with regard to 
the Mersey Power Co. :— 


The insistent demand for electrical energy on the part of present and pros- 
pective consumers, coupled with the recommendation of the Sromane om- 
mittee that super-power stations shall be established in suitable positions 
throughout the country, has compelled the board of the Mersey Power Co., 
with the assistance af the Salt Union. to take steps whereby its outturn 
shall be very greatly increased. I told you last year that contracts had been 
entered into for additional machinery, none of which, I regret to say, has yet 
been completely installed, but we hope to have it working a few months 
hence. The Mersey Power Co. has-an issued capital of £100,000 in £1 shares. 
The Salt Union has agreed to subscribe for another 1,000,000 shares, while 
the Government has consented to grant a loan of £300,000 on reasonable 
terms and conditions. The next steps to be taken are the choice of the site 
and the obtaining of plans and specifications for the machinery, &c., and 
these matters are in process of negotiation. 


Stewarts & Lloyds, Ltd.—Dividend, 2s. per share on the 
deferred shares, free of tax, and a bonus of 6d. per share, 
carrying forward £105,892, against £111,122 brought in. 
— to depreciation, and £20,000 to employés’ benefit 
und. 

Crompton & Co., Ltd.—The directors are stated to be 
making an issue of £150,000 6 per cent. first mortgage deben- 
tures at 95 per cent. to take the place of the existing £100,000 
54} per cent. debentures. 

Clarke, Chapman & Co., Ltd.—The Court have made an 
Order directing that meetings of preference and ordinary 
shareholders be held to approve of the proposed scheme of 
arrangement between themselves and the company. 

Mirrlees Watson Co.—Dividend 10 per cent., and bonus 
24 per cent., both less tax; £20,000 to general reserve; £7,264 
carried forward. 

Calcutta Electric Supply Corporation, Ltd.—Units sold 
to consumers during the five weeks ended February Ist, 1918, 
9,456,464, as compared with 2,186,267 units last year. 

Para Electric Railways & Lighting Co., Ltd.—burther 
dividend of 4 per cent. on ordinary shares, making 7 per cent. 
for year. 

Bombay Electric Supply & Tramways Co., Ltd.—Divi- 
dend of 10 per cent. Suen bonus of 4 per cent. on the ordi- 
nary shares, for 1917. 


‘Lima Light, Power & Tramways Co.—Dividend, 1) per 
cent. 
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Midland Electric Corporation for Power Distribution, 
Ltd.—Dr. E. K.: Muspratt, presiding at the annual meeting, 
referred to the continued satisfactory increase of the busi- 
ness. The year’s capital expenditure had been £52,482. Fur- 
ther applications for 10,000 H.r. had been received which, if 
accepted, would mean again extending the generating plant. 
The matter was under consideration, as was also the means 
of obtaining the nécessary capital (£100,000). Generating and 
distributigg costs were very much higher, but the profit bal- 
ance was £14,464 better. The increases in rates to consumers 
were considerably below the total.increased cost to the com- 
pany. After paying 6 per cent. dividend on both ‘classes. of 
shares (an increase-of 1 per cent. on the ordinary), £17,453 
was to be carried forward. 


Italy.—The Societa Ligure-Toscana di Elettricita, of Leg- 
horn, has decided to increase its capital from 30,000,000 lire 
to 50,000,000 lire. 

The Societa Officine Meccaniche (formerly Midni Silvestre 
and Co., and A. Grondoni, Comi & Co.), of Milan, have de- 
cided to issue a further 6,000,000 lire of shares, thus raising 
its capital to 24,000,000 lire. 

The Societa Emiliana di Esercizi Elettrici, of Parma, has 
geciaes to increase its capital from 1,750,000 lire to 3,150,000 
ire, R 


Compania de Electricidad de la Provincia de Buenos Aires. 
—lor the year ended July, 1917, the Kw.-hours sold were 
6,283,972, against 6,295,842; customers 14,451, against 13,583; 
and gross revenue £206,072, against £189,883. Increase in 
gross was 8.52 per cent., and the total receipts of £209,988 
increased 9.23 per cent. Total expenses in the Argentine were 
£152,796, this increase of 20.32 per cent. being entirely attri- 
buted to the abnormally high prices of fuel and of all mate- 
rials. The net profit from operation was £54,902, against 
£62,728. The directors regret that the results do not permit 
the payment of a preference dividend. The loss for the year 
amounted to-£2,110, less £630 discount on debentures, leav- 
ing w credit of £1,258.—Financial Times. 


Tyneside Electrical Development Co., Ltd.—Prolit for 
the year £4,290, plus £933 brought forward. Dividends, 6 
per cent. on the preferred ordinary, and 10 per cent. on the 
deferred. General reserve £1,000. Carried forward £761. 
The 5 per cent. pref. shares in the Cleveland and Durham Co. 
had been exchanged for 5 per cent. pref. in the Néwcastle- 
upon-Tyne Co.” The company’s investments yielded a satis- 
factory return. . 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THERE was « little flicker of business round the Stock Ex- 
change markets upon the resumption after Easter, but no 
real activity developed, nor is it likely to do so while the 
present phase of the war continues. For once in a way, holi- 
days—even at Easter,—seemed almost inappropriate. The 
prospect of an advance in the age limit is regarded with 
seriousness in the Stock Exchange from the business point 
of view, because of the effect it would have upon the com- 
munity at large; the proposals of the Government on this 
head are awaited with an interest at least equal to that sur- 
rounding Budget anticipations. Meanwhile, prices keep 
steady in most directions, and the only markets to show 
actual weakness are those in which there has recently been 
buying of the speculative order. 

The case of Courtaulds, the textile company whose shares 
have lately had so remarkable a rise, is quoted as a possible 
warning to other concerns that have declared bonuses in the 
shape of share issues. Courtaulds announced their intention 
of reorganising the capital in. a way that involved distribu- 
tion of new shares and increase of capital. ‘The shares shot 
up in price, but came down again abruptly on the Treasury’s 
temporary refusal to sanction the scheme. Therefore, Cal- 
lenders, Henleys, and other shares have reacted, lest the 
Treasury should apply the same prohibition to the melon-cut- 
ting suggestions put forward in their cases. The ways of the 
Committee of New Issues are so dark and freakish, however, 
that the sauce for the goose does not necessarily apply to 
the gander, and the greater part of the rises scored by tele- 
graph manufacturing shares is well maintained. 

The Brompton & Kensington Co.’s report is one of the best 
of those presented last month by the electricity supply com- 
panies. As already noted here, the dividend is restored to 
the 10 per cent. from which it has deviated only once in 15 
years, namely, in 1916. The astonishing part of the accounts 
is that working expenses actually decreased by about £300, 
although gross receipts are £6,000 up, and. the net revenue 
of £30,500 1s £6,400 better than in 1916. The board deserve 
hearty congratulation upon the excellent achievement. 

Most, of the shares in the electricify supply. list are nov 
ex dividend, which has the effect of making the yields look 
better, and of putting them upon an average basis of, roughly. 
54 per cent. The manufacturing shares are rather duller in 
plades. Westinghouse Preference fell 4, and Blectrie Con- 
structions 1/16. India-Rubber shares have reacted 10s., and 
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Oallenders are 15s. down. These declines, however, aresmall 
compared with the rises which took place just previously. 

The same heavy tendency is noticeable amongst chemical and 
engineering shares. Castners went back .to 3 9/16, while in 
the engineering class, Babcocks fell 3s. 94. to 34. The appe- 
tite for these commercial shares is nothing like so keen ag it 
was, but. the explanation advanced for this in the market is 
simply that the public are waiting the issue of events on the 
Western Front; and that the only noticeable business takes 
the shape of a few sales in a market not particularly ready 
to_ absorb stock at the present time. - i 

Underground Electric Incomes are a point lower at 78, and 
Metropolitan Consolidated eased off to 20}. Underground 
Electric £10 shares have given way to 30s., but the railway 
market generally, after being somewhat limp, now begins to 
show a slightly better tendency. 

Marconis came down sharply to 3} upon a slight pressure 
to sell“by speculative buyers; other shares in’ the group are 
similarly affected. Americans, for instance, are 1s. 6d. lower 
at 23s. 6d., though Marines keep firm at 2}. In ‘the cable 
group, there is not much change. hile Telephones are 
better at 72. 

The rubber market has paused with the rest, and, while 
prices are fairly well maintained; there is not much trade 
doing. The only noticeable Stock Exchange aetivity immie- 
diately after the holidays was a spring upwards in shares of 
several Cornish tin mines. The activity, however, twas 
limited to ‘these, and it passed by the shares of the Wést 
African and Malayan markets. .There is a rather better ten- 
dency amongst armament. descriptions. 

4 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Execrriciry Companies. 


Dividend 
April 2, Rise or fall Yield 
x 1916. 1917. 1918 week, p.c. 
Brompton Ord 63 41780 
Charing Cross ary ee 4 4 
do. do, do, 4Pref. 44 4% - 618 6 
Che os - 8 3 o44 
City of London ba 12gxd 698 
do. do. 6percent. Pref, 6 6 - 604 
County of Lond 7 7 6ll 
do. 6 per cent. Pref, 6 6 xd 
ensington oe, 7 610 3 
London Hlectric.. ..  «. Nil Nil 1 Nil 
do do. 6 percent, Pref, 4 5 800 
0. per cent. Pref, 13 4 
St. James’ and Mall 9 it 664 
South London . ee 5 5 
South Metropolitan Pref, 7 613 4 
Ww ter 9 68 706 
TeLEGRAPHS AND TELEPHONES, 
Dividend ’ 
1915. 1916. 
Anglo-Am, Tel. Pref, .. © 670 
do, Del, .. 88/6 
Chile Telephone .. oo ee & 8 7 + 684 
Cuba Sub. Ord. .. ee oo 6 "Tl 4 
Eastern Extension éo ~ 8 6 40 
Eastern Tel, Ord, os oo 8 8 163: _ 6 46 
Globe Tel.and T.Ord... .. 7 7 “418 3 
do. Pret, 10 6 0.0 
Great Northern Tel. .. | 36 6 
Indo-European .. oe 514 6 8 
Marconi .. WwW 84 — 480 
United R. PlateTel. .. .. 8 8 e 617 4 
WestIndiaand Pan, .. .. 64, 64, *817 0 
Western Telegraph .. «. 7 8 xd = 6 6 0 
etropo ee ee ee 17 7 
Ges do. District .. = 4 Nil 
le Ordinary Ni 
do. “A” .. Nil Nil Nil 
do, Income 6 26 
Forzien Trams, £0, 
Dividend 
Adelaide Sup. 6 com 7 
per cen _ 81 
lo-Arg. First Pref, 5a 
do, 2nd Pref. .. 
do. 6 6 6 66 Tl 
Brazil Tractions .. ° 4 4 42 - 
Bombay Electric Pref. .. 6 94 664 
British 6 52g 912 4 
do, do, ferred Nil Nil 32 - Na 
do, do, Deferred Nil Nil 27 -_- -* Nil 
do. do. Deb. 58xd 71.617 
Mexico Trams 6 per cent. Bonds N 87 _ Ri 
do. 6 per cent. Bonds Nil Nil 8 -- MN. 
Mexican Nil Nil 1 Nil 
do, Pref. .. se il Nil 29 Nil 
do, lst Nil Nil 864 
ComPanin:. 
Babcock & Wilcox .. 16 3} 4194 
British Aluminium Ord. eo By/-xd 6 6.0 
British Insulated Ord... .. 20 610 4 
British Westinghouse Pref, .. 5 4 7 
Callenders .. 17 615 4 
do. x 6 Pref, ee 4 65.0 
0. do, 4 percent, Deb, 4 4 6 60 
Hlectric Construction .. .. % ly. 
Gen, Blec, Pref... +»... 615° 8 
de. «oo, 20 5 60 
enley .. ‘ba! 68 3 
Telegraph Con. oe oe | 18, 


* Dividends paid free of income-tax, 
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THE USE OF ELECTRICITY 
AND ELECTRICAL ‘ACCIDENTS IN MINES. 


From the Annual General Report of H.M. Chief Inspector 
of Mines, for the year 1916, we are pleased to note that the 
use of electricity in mines has made a considerable advance, 
notwithstanding the difficulties in oBtaining plant and 
machinery due to the war. Naturally, the increase is not 
so great as in the year 1915, as in that year much of the 
work installed during 1915 would undoubtedly be machinery 
ordered previous to, or shortly after, the outbreak of war. 

The following table shows the aggregate amount of 
electrical H.P. in use at the end of the year 1916, in the 
different Inspection Divisions :— 


TABLE I. 
Division. Southern. | Underground. Total. 
HP. H.P. H.P. 
Scotland ... pak 35.69734 124,2512 159,948%5 

Northern... on ote 97,1484, 103,99643 201,145, 
York. and North Midland 86,7183 67,267} 153,985; 
Lancashire, North . 

Wales and Inclend 17,4305 27,222 44.6523 
South Wales | 116,1692 114,7403 230,91034; 
Midland and Southern ... 15,281 44,7373 60,0183 

Total ... ese 3684453 482,21525 850,66144 
While the table below shows the increase :— 
TABLE IL. 
| 
Surface. Underground. | Total. 
Per cent. Per cent. Per cent. 
=a increase increase | increase 
| preceding preceding | preceding 
| year. year. | year. 


| 
| 
1915 | 336,102 
1916 368,445% 


11°66 | 804,731¢,| 12°74 
2°90 |850,66143 5°71 


14°28 | 468,628}4 
9°63 | 482,21535 


The number of electrically-driven coal cutters in use at 
the end of 1916 was 1,590, being an increase of 141 
machines over those in use at the end of the preceding year. 
The three following tables give details of both electrical 
and compressed-air coal-cutting machinery, which are both 
interesting and instructive. 

The number of machines, and of collieries where used, 
motive power employed, and quantity of mineral obtained 
by their use in the various Inspection Divisions during the 
year 1916 are shown in Table ITI. 

The number of mechanical coal cutters in use in the 
various Inspection Divisions during the year 1916 was as 
shown in Table IV. 

The quantity of mineral cut by machinery in the various 
Inspection Divisions during the year 1916, is shown in 
Table V. 

We regret to note, however, that there were ten fatal 
accidents due to the use of electricity—viz., four below 
ground and six on the surface. So far as the former are 


concerned, this is a decrease of four on the previous year. 
The number of fatal accidents below ground, however, 
shows a distinct tendency towards improvement, especially 
when the increase in the use of electrical horse-power is 
taken into consideration, as the following figures show :— 
In 1907 there were ten fatal accidents below ground ; in 
1908, 12; 1909, 18; 1910, 15; 1911, 9; 1912, 7; 
1918, 18; 1914, 4; 1915, 8; and 1916, 4. 


TABLE III. 
532 
12/8 
Tons. 
Scotland 232 987 841 146 9,764,280 102 
Northern ona 82 671 | 139 532 3,778,653 70 
York. and North 127 802 387 415 7,739,275 125 
Midland 
Lancashire, N. 99 569 48 521 2,564,620 39 
Wales, and Ire- 
land 


650,260 | 137 
2,308,310 | 18 


South Wales ... 60 136 51 85 
Midland and 67 294 124 170 
Southern 


Total in 1916 ... | 667 3,459 1,590 | 1,869 26,805,398 491 


Total in preced- 638 3,089 1,449 1,640 24,510,124 424 
ing year 


TABLE IV. 


Number in use. 


= 
t gle 
Kind of machine, A 3 § = 
se 
25 
| 
Driven by electricity :— | 
Disk ... ose | 564) 44/166) ll 1' 32; 818 
ese | 248) 24) 84) 21 | 27; 23; 427 
Chain ... ee | 23) 67/132 16} 23. 67, 328 
Percussive... = — 2 6 
Rotary heading 4) 45 — ll 
Total ... ... | 139/387! 48 | 51 124 1,590 
Driven by compressed air:— | 
Disk ... eee | 100; 41) 157 123 | 14! 437 
eee 16] 49 48 | 18 7 142 
Chain ... eee 24 | 28 5| 192 
Percussive ... | 41/457/129| 326} 37 99) 1,089 
Rotary heading | — — 5 9 


— 


Total ... | 146/ 532/415) 521 | 85 170 1,869 


Total in 1916 ... | 987 671 | 802| 569 | 136 294 | 3,459 
Total in preceding year | 908 | 605 753, 447 | 139 237 3,089 


As we have previously pointed out, these accidents are 
mainly due to inefficient maintenance or carelessness in in- 


TABLE V. 
Statute tons cut by } Total 
quantity 
Electricity. Compressed air, | of 
Division. — — - mineral 
Fire- | Iron- | Oil | Fire- | gous | x... 
} Coal. clay. stone. shale. Total. Coal. | clay Ganister.| stone otal. it 
| | | 
_ Tons. Tons. | Tons. | Tons.} Tons. Tons. | Tons Tons. Tons. Tons. | Tons. 
Scotland eve | 8,538,616 3,873 | 62,731 | 8,096 8,613,316 | 1,132,205 18,759 | 1,150,964 | 9,764,280 
Northern... 1,309,003) — | 1,309,003 2,469,650 2.469,650 | 3,7 7 8,653 
York. and North Midland... | 3,951,157! — — | 3,951,157) 3,749,429) 25,142 13,547 3,788,118! 7,739,275 
Lancashire, North Wales, 
and Ireland ove $53,437, — | — | 353,437 | 2,211,183 — 2,211,183 2,564,620 
South Wales... ove ail 286,744; — | — | — 286,744 363,516; — | — — 363,516 650,260 
Midland and Southern 1,068,354 51 340,541; — 1,408,946 869,816 | 29,548 899,364 2,308,310 
| | - 
Total in 1916... 15,507,311 3,924 403,272 8,096 | 15,922,603 | 10,795,799 25,142 13,547 | 43,307 | 10,882,795 | 26,805,398 
— | - 
Total in prsie year 14,040,982 909} 332,453 3,928 | 14,378,272 | 10,046,702| 2,8176 145 | 56,829 | 10,131,852 24,510,124 
| 


id 
n 
> 
it 
is 
y 
d 
d 
10 a 
| 
r 
e 
| 
e 
e 
of 
t 
| 
| 
t 
=. 
J 
) 
4 
7 
= 
4 
0 


334 THE ELECTRICAL REVIEW. 


[Vol. 82. No. 2,106, APRIL 5, 1918, 


stallation, and one cannot be too insistent in urging 
colliery proprietors so to maintain their electrical plant 
and machinery that a workman unwittingly coming in 
contact with electrically-charged apparatus shall, so far as 
is humanly possible, be protected from receiving an electric 
shock. We would suggest that every colliery manager put 
the circumstances of the accidents as given below into the 
hands of his electrician with instructions to see if there is 
anything about the plant under his charge which might, 
under similar circumstances, result in a similar fatality. 

At Oakwood Colliery, in Glamorgan, deceased, while 
signalling underground on the East Dip engine plane 
to the surface haulage engine room, was struck down 
and killed by alternating current of 500 volts pressure, 
which passed along the bare signalling wires from the sur- 


face. The wires were charged in consequence of a blizzard 


swaying power cables against them. ‘The insulation was 
abraded to the extent of 2 in., probably by continued friction 
due to the gale. 

At Binley Colliery, in Warwick, deceased was working a 
Mavor & Coulson coal-cutting machine. As he was stand- 
ing with one hand on the controller handle and the other 
on the frame of the machine he received a shock. He was 
liberated almost immediately, but he died within a few 
minutes. Examination revealed the fact that the earth 
wire in the trailing cable was broken. The broken ends 
were, however, in such close proximity that it was possible 
to obtain intermittent positive results. There was evidence 
inside the casing that arcing had occurred, probably due to 
careless manipulation of the controller handle. Current 
was three-phase at 500 volts. ° 

At New Haden Colliery, Cheadle, North Staffordshire, 
deceased, while tramming a tub, found that an unarmoured 
rubber-insulated cable had been knocked down by a fall. 
He took hold of it to lift it up and received a shock, from 
which he died in a few minutes. It was found that a piece 
of the insulation had been torn away by the fall, baring one 
core. The current was three-phase at 520 volts. 

At East Pool and Agar Colliery, Illogan, Cornwall, the 
galvanised iron wire stay of a pole carrying bare conductors 
of a three-phase system at 440 volts broke at its anchor. 
It fell across one of the live conductors. The deceased, 
apparently unaware that the broken stay was electrically 
charged, took hold of it and was killed. 

At Burnmoor Colliery, Durham, a cleaner-out at a coal- 
cutter was killed by an electric shock which he received by 
contact with the framework of the machine, which was 
rendered live through defects in connection with the cable 
plug box at the machine and the earth wire in the trailing 
cable. 

At Blairenbathie Colliery, Kinross, a lineman began work 
on a high-tension transmission line before his assistant, 
whom he had sent to eut the current off, had returned to 
him and reported that the line was dead, and received a 
fatal shock. Three-phase system, 3,000 volts. 

At Kingswood Colliery, Bristol, electrical power for this 
colliery is obtained from the Bristol Corporation, and the 
plant at the colliery sub-station consists of a three-panel 
switchboard (belonging to and under the supervision of the 
Corporation), a set of transformers, and a switch panel con- 
trolling the colliery supply. Three-phase current is deli- 
vered to the colliery company at a pressure of 6,600 volts, 
and is then transformed to 3,200 volts. Deceased was a 
foreman in the employ of the Corporation, and was killed 
while working at one of the panels. Current had beep 
cut off the panel at which work was being done, but 
deceased, for some reason, opened the door of an adjoining 
panel, and came in contact with a live part, sustaining a 
shock of one phase to earth. The accident was” due to 
deceased’s lack of ordinary care. 

At Shettleston Colliery, Lanark, a foreman brusher was 
killed by an electric shock which he received on touching a 
flexible metallic tube containing the connecting leads 
between a pump motor and its switch box. The tubing 
appears to have become charged from the switch box, which 
must have been in contact with an incoming lead. The 
hole admitting the leads was not bushed and had. sharp 
edges, and the box itself was not properly connected to 
earth. Proceedings were subsequently taken against the 


manager and electrician; both pleaded guilty, and were 
fined, Three-phase system, 440 volts.. Neutral point 
earthed. 

At Risca Colliery, Monmouthshire, when switching on 
the mill motor, deceased’s wrist came into contact with the 
switch box, which was “live,” due to the current passing 
through the medium of carbonised waste, from a line con- 
tact stud to the SWitch-box cover. The system was 650 
volts A.c., three-phase. The switch box was not earthed, 
and was thus working in contravention of the Factory and 
Workshop Act Electricity Regulations, No. 21. The elec- 
trician was prosecuted, and was ordered to pay £5 5s. 
towards costs. 

At Hazelrigg Colliery, Northumberland, an apprentice 
fitter, without authority, opened an electric controller 
having a pressure of 3,000 volts alternating, before cutting 
off the main switch, and either stumbled against the 
main contacts, or, in a moment of forgetfulness, touched 
one of them to wipe off the oil, when he received a fatal 
shock. 

Further progress has also been made in the installation 
of electric safety lamps, 126,784 being in use at the end of 
1916, against 95,167 in use at the end of 1915, showing 
an increase of 31,617. The total number of flame -safety 
lamps was 610,821 lamps, or an increase of 9,733 over the 
year 1915, from which it would appear that the electric lamp 
is gaining in popular ty. There can be no doubt that the 
electric lamp tends ‘@ #:fety and efficiency. The numbers 
used in the various Inspection Divisions are given below :— 


| Method of locking. 
Division. 
* | Lead rivet. | Magnetic. | Screw. | Other. 
Scotland .../ 5,640 | 424 | 5,172 | 6 | 38 
Northern ens 8,542 | 2,764 5,765 _ 13 
York. and North 56,192 | 5,623 50,483 3 83 
Midland 
Lancashire, N’th. 4,515 | 1,601 2,898 16 —_— 
Wales & Ireland | | 
South Wales ... 49,909 1,499 | 48403 | — 7 
Midland &S'thern | 1,986 972 925 32 57 
Total... ee | 126,784 . 12,883 113,646 57 198 
Totalin 1915... | 95,167 | 11,482 83,485 25 175 


The chief interest in the above table lies in the great 
number in use in the South Wales coalfield, which shows 
that their efficiency and tendency to safety from explosion 
is very much appreciated. In Yorkshire many of the new 
collieries in the Doncaster area have adopted the electric 
lamp from the start, whereas in South Wales the introduction 
= the electric lamp meant the displacement of the old gl 
amp. 

In conclusion, it may also be noted that more than half the 
flame safety lamps are lighted by electricity, and that more 
than half the shots fired for blasting the coal or stone were 
fired by electricity. 


THE CONTROL OF LARGE AMOUNTS 


OF POWER. 
& 
DISCUSSION AT BRISTOL. 


Mr. E. Bast. WepMore read his paper on this subject at the 
meeting of the Western Loca Section of the InstTITUTION OF 
ELectrRIcAL ENGINEERS on March 11th. A report of the discus- 
sion is given below. 

The Cuatrman, Mr. H. I. Roaers, said that the report of 
the Coal Conservation Sub-Committee led up to all kinds of 
industrial questions, principally on the securing of output. 
If we could not get more output, higher wages could not be 
paid. It was, therefore, obvious that some steps must be 
taken to give the nation a cheaper supply of power than we 
had at present. 

Mr. W. A. CHAMeEN gaid that the problem happened to 
interest him at the present time most particularly. He began 
to see a question whether under certain circumstances it was 
right to put down one large generating set to deal with cer- 
tain output, or whether it should not be sub-divided. The 
point required careful consideration. Mr. Wedmore said that 
in modern practice, where the mid-point of the m was 
earthed all faults to earth would be cleared with serious 
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voltage disturbance, and the large majority of cable faults 
were of this character. It happened that he had had trouble 
with earth resistance on a neutral, and was rather hoping 
that as soon as he put in neutral resistances the trouble would 
cease; he had now had to put reactances into each of the 
alternators. There was no need for the earth resistance on the 
neutral. Mr. Wedmore did not lead them to hope that react- 
ances in the phases would enable them to do away with the 
resistance in the neutral, the thing they would be glad to 
be rid of. 

Mr. 8S. F. Watker (Bath) asked why they should not deal 
with every source of power that they could get, and deliver 
it all to one system of cable running North and South, East 
and West, tapping every source of power. Everybody every- 
where who wanted light or power would get it from the 
cables near by, and get it in the form most economical. Put 
in reactance, and things would go on all right. 

Mr. H. Farapay Procror (Bristol) pointed out that the 
interim report of the Coal Conservation Sub-Committee did 
not suggest that there should be 16 generating stations, only 
that the country should be divided up into 16 generation 
areas. There might be half-a-dozen stations in each of these 
areas. The suggestion for 16 areas was put forward by the 
Linking-up Committee some 18 months ago. 

Mr. W. Naren (Bristol) said that so long as the distribu- 
tion system was sound there was no difficulty in handling on 
the network the 100,000 x.v.a. which the author took as his 
typical station output, the difficulties only arising when a 
fault occurred on the system, and he suggested that the 
matter of primary importance was to have reliable protec- 
tive gear installed which would disconnect the fault as 
speedily as possible, the reactances having only a secondary 
duty, viz., to stem the rush of current to the fault until the 
protective gear had done its work. Faults which occurred on 
the mains could be dealt with by the Merz-Price and Merz- 
Hunter protective systems, but he knew of no protective gear 
which would prevent bus-bar faults being thrown back on 
to the power-station overload relays. Fixed time-limit relays 
with graded settings were useless outside the power station for 
clearing such faults. If, then, such faults could not be cleared 
locally it followed that bus-bar faults would shut down the 
entire network .until located and cleared by hand, and he 
suggested that the question of bus-bar faults was another of 
the limiting factors in the extension of super-networks. He 
believed that to ensure a reliable supply, it was necessary to 
divide the network into rings of reasonable capacity, not 
solidly linked together, and if power was to be inter-changed 
between power stations of large size, it should be done 
through separate trunk feeders, and not through the network. 
He would not consider it safe to handle such a large load as 
50,000 K.v.a. with only one set running. A fault on the set, 


or even a@ minor defect on the auxiliary plant, might shut - 


down the set, and when they considered that the capacity of 
this one set was capable of handling the present-day maxi- 
mum demand of a city like Manchester, they could form some 
idea of the inconvenience which would be caused. Not less 
fhan three units of suitable size should be used on such a 
load, and if one dropped out, the remaining two units would 
at least inaintain an impaired supply until the spare machine 
was switched in. As soon as makers ceased attributing break- 
downs of generators to faults on the external circuits, so soon 
would power-station engineers be only too pleased to dispense 
with the external reactance. 

Mr. I. A. D, Pepuer (Bristol) asked whether the author 
would éonsider it practicable to install impedance coils in the 
circuits of separate feeders provided they were normally short- 
circuited with an oil-switch, the maximum cut-out of which 
should be devoid of any time limit, so that in the event of a 
rush of current due to a fault the oil-switch would open imme- 
diately, giving the desired choking effect as afforded by an 
unpedance coil before the rush of current rose to its maximum. 

Mr. ©. T. Attan said he had experienced less trouble with 
pole lines than with underground cables, and was of opinion 
that external reactance was of little use because of step-down 
transformers. He was glad to notice that it was the tendency 
of manufacturers to increase the sub-division of switchgear. 
He would prefer to take impedance out of feeders. 

The AurHor briefly replied to some of the points raised, 
reserving his full reply for the Journal. 


Discussion AT BIRMINGHAM. 


The paper was read and discussed before the BirMINGHAM 
Loca Section on March 

_Dr. C. C. GarrarD said the question of the strength of short- 
circuit currents and the capacity of the protective gear to 
deal with them was of extreme interest, and was very little 
understood. It would appear that the author advocated a 
sufficient reactance in the generator circuit, coupled with 
sectionaliging reactances (i.e., reactance in parallel). He relied 
lor series reactance upon the inherent reactance of the system, 
suitably arranging the feeders, &c., to this end. He thought 
that the type of apparatus (reactance coil) shown in the paper 
was the last thing any engineer would install in his station 
if he could possibly help it; he referred particularly to the 
exposure of such a large amount of bare metal at high volt- 
ages. If the whole thing were put in a steel tank and filled 
up with oil it would be a much better arrangement. He could 
not agree that it was an advantage to =e] a design in 
which all parts were fully open to inspection. the reactance 


coil were in a steel tank; however, it would be necessary to 
provide it with an iron core, and this rendered the arrange- 
ment difficult for feeder reactances, where the short-circuit 
current might be 30 times the normal full-load current 
through the coil. For bus-bar and generator reactances, how- 
ever, the short-circuit current would not generally exceed 
ten times the normal current, and this would allow iron-cored 
coils to be used. He did not agree that the limiting feature 
with regard to the extension of supply systems was in the 
distribution system rather than in the generating station. 
Certainly a limit was reached if unsuitable distribution 
apparatus were used. The trouble could be overcome in the 
distribution system by an improvement of known apparatus, 
and as far as the distribution was concerned it was possible 
to do without reactances. As regarded the generating sta- 
tion, however, he thought that reactances were absolutely 
necessary. Thus, the true limiting feature was within the 
generating station. An objection had been raised in some 
quarters as regarded the type of switch in fig. 7 in that the 
moving contacts moved upwards in the oil, and thus the 
head of oil was continually diminishing during the operation 
of breaking circuit. In the type shown in fig. 30 (E.R. fig. 11) 
the moving parts of the switch moved downwards, and thus 
the head of oil increased. Moreover, with the latter type of 
switch the rush of current on short circuit tended to open the 
circuit quicker by increasing the repulsive force tending to 
press the moving contact downwards. ; 

Mr. W. Wuson said the paper was of special interest in 
that the greater portion of it dealt with a simple piece of 
apparatus, with no moving parts or other complication to get 
out of order or to cause.expense. It was to be hoped that 
an extension of this principle would be possible in the near 
future. With regard to the external effect of the reactance 
coils, he asked what was the extent to which the passage of 
the flux was felt in the vicinity; it was conceivable that a 
portion of the iron framing of the building might come with- 
in the field, and trouble might be caused thereby in several 
ways. Probably the reactances being arranged in groups of 
three permitted the phases largely to, neutralise one another 
as far as stray flux was concerned. He did not understand 
the emphatic importance that the author attached to the ex- 
posed nature of the pattern illustrated. It seemed to him that 
the danger attending the exposure of these high-tension con- 
ductors was a definite weakness, and that some kind of cover 
was not only justified, but necessary. 

Mr. R. A. Cuatrock agreed that the large supply systems 
now being built up made an effective control much more diffi- 
cult to obtain, and this difficulty would probably increase in 
the future. There was no doubt that the use of reactance 
made regulation of the pressute more difficult. It therefore 
seemed desirable to consider if the currerit could not be 
limited in some other way. The extension of the areas of 
supply would also require higher pressures to be used for 
distribution, and voltages of 20,000 to 30,000 would probably 
be employed. If the switching were done at these pressures, 
the amount of current to be controlled would be far less than 
at pressures of 6,000 volts, and this should render the use of 
reactances in and beyond the bus-bars less necessary. He 
thought that it would probably be found that reactance could 
be confined to the alternators and to the transformers, which 
would be external to them, but would constitute with them 
one generator unit. He agreed that reactance was necessary 
here, partly for the protection of the machines themselves, 
and partly to prevent excessive rushes of current into faults 
on the system, but he deprecated the use of reactances in the 
bus-bars. He did not think a momentary interference with 
the voltage would matter as long as the switches could be 
relied upon to operate properly. The author referred to the 
use of seléctive protective apparatus, and stated that this 
threw a severe duty upon the switchgear. Surely this was 
not the case on an earthed system with a limiting resistance ; 
nearly all faults were primarily earth faults which often 
developed into short circuits between phases, and if the selec- 
tive apparatus could cut out the faulty section while its fault 
current was limited, the strain on the switchgear would be 
easily met. Again, the balanced-current protection as applied 
to split-conductor cables enabled faults to be eliminated be- 
fore the current values had got out of hand. The develop- 
ment of these methods would seem desirable before adopting 
the use of reactances in the distributing system. It was 
generally proposed to link up these large stations by substan- 
tial links, and in this way one spare should be sufficient in 
each station, as it could serve perhaps several stations. 


SWITCHGEAR STANDARDISATION, 


Discussion at NEWCASTLE. 


Dr. C. C. Garrarp read his paper on the subject of 
“Switchgear Standardisation’? at a meeting of the New- 
CASTLE-UPON-TyNE LocaL Section of the InsTiTUTION oF ELEc- 
TRICAL ENGINEERS On March 11th. 

The (Mr. A. H. MArsHALL), in opening the dis- 
cussion, said the question was undoubtedly one of great 
importance, especially in regard to the smaller sizes and 
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lower voltages, and he thought that it was just in that matter 
that the work of a proving-house would come in. In regard 
to the development of high-tension gear for large powers, he 
was hoping that before long the itution would entrust 
them in that area with some portion of the research work 
that was being carried on. In no part of England were there 
greater facilities available than in this district. 

Mr. GreGcory said he thought they would all agree that 
standardisation would increase their output, and thus further 
one of their great objects. While he thought it was desirable 
to standardise apparatus that satisfied present-day require- 
ments, and was likely to satisfy the wants of future, 
having a view to the development of power supply, that 
course should not be adopted in regard to apparatus that 
did not, and was not likely to, satisfy requirements. In 
regard to high-tension switchgear of the cubicle type, he 
attributed to the bare conductors nine-tenths of the troubles 
that arose. When they adopted standards they should not 
be mere imitations of American or German standards. 


Mr. H. W. Cioruier, in a written contribution, agreed as 
to the desirability of standardisation, but urged that it must 
not be carried out in such a manner as to put an embargo 
on the inventive ability of the individual. The need for a 
regular revision of standards should be acknowledged, but 
such revisions should not be under the sole control of either 
a monopoly, or even a majority of parties with vested inter- 
ests. He thought that a standard specification must allow a 
certain amount of latitude, possibly by the inclusion of 
alternatives, and also they must take care they did not sacri- 
fice any of our national characteristics in design by trusting 
too much to the example of practices set by their competitors. 
It was a natural, but dangerous, tendency to take an estab- 
lished set of rules, such as those prepared by the V.D.E., 
and to rely too much upon them. Despite the specifications, 
verge and advertised testing plant, he believed we had 

ritish experience of the best kind to direct our develop- 
ments. No amount of testing plant could tell so much as a 
really bad short-circuit on systems such as there were in 
that district, with over 100,000 xw. of plant connected in 
parallel on one huge network. The author had mentioned 
lightning arresters invented in England, but developed in 
America. He contended that this was an instance of the 
advanced state of the science in Great Britain. Lightning 
arresters had been developed in this district, practically out 
of experience, which was the ideal. To imagine that any 
puny apparatus they might make would arrest lightning was 
the wrong way to approach the subject. The effect of light- 
ning was to put a short-circuit upon that section of the line 
nearest to the part struck. All apparatus, including trans- 
formers and switchgear, therefore, must have the requisite 
strength to withstand the short-circuit. The development of 
suitable switchgear and protective devices, which must 
there in any case to deal with other kinds of short circuits, 
seemed to be the best method of dealing with the effects of 
lightning. As to the “most beneficial principles of high- 
tension switchgear construction,’’ in the course of evolution 
they had come to the complete enclosure of all conductors 
within metal, which was a step in advance of the enclosure 
on three sides only, as obtained by the usual cellular con- 
struction. 

Mr. Co.uins, referring to the American standardisation rule 
for test pressures for switchgear, said one objection to it was 
that it sacrificed the factor of safety. In this country, with 
its comparatively dense cable system, a pressure rise during 
the switching operation was practically unknown. As to the 
curve connecting the total length of break and voltage in 
oil switches, he thought the figures differed very widely. In 
regard to the speed of operation of oil circuit-breakers, the 
writer of the paper only mentioned two points, but he 
thought there was a ae one—and still more important—the 
inherent time lag of the switch. This had a: considerable 
bearing on the rating of the switch. 

Mr. LONGMAN inquired, in the case of knife-switches, 
whether the heating they sometimes observed could not be 
obviated if the knife were curved, and made slightly slant- 
ing, thereby having the advantage of air through the con- 
acts. 

Dr. THorNTON said he thought the paper was an excellent 
example of some of the preliminary work that lay before them. 
As to the attitude of the Government in regard to investiga- 
tion, he thought the Government would find money if the 
manufacturers would find half. He was perfectly certain 
that the work could not be done at the Physical Laboratory, 
but could be done, say, in Newcastle or in Birmingham. 
As to the amount of oil required for an oil-switch, and the 
statement that “it is to be assumed from first principles that 
the more oil there is the greater the breaking capacity,” he 
could not see why that should be. He thought it was a 
question of heat, the quantity of oil did not matter a bit. 
In regard to the internal explosions referred to by the author, 
he thought that cases in which explosions in oil-switches 
were due to gas were rare, and his own opinion was that 
they were due to some other cause. 

Dr. BearD was of opinion that there should not be too 
much haste in standardisation of switchgear. He could not 
say that he agreed with the tests mentioned, and in regard to 
switchgear, he thought tests ought to be on the basis of at 
least three times the rated voltage. They might, too, with 
advantage standardise the nomenclature. 


NEW PATENTS APPLIED FOR, 1918, 
(NOT YET PUBLISHED.) ; 


Compiled éxpressly for this journal by Messrs. W. P. THompson & Co, 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford 


4,749. “Signalling apparatus for automatic telephone system.” A. E. 
Stevens. March 18th. 

4,750. Contact-making and breaking Brrttsh Tuomson- 
Houston Co. & H. K. Trecumann. March 18th. 

4,758. ‘“‘ Dynamo-electric machines.” G. Pcarsant. March 18th. 

4,759. Ignition systems and dynamos.”” E, C. R. Marks (Splitdorf Elec. 
trical Co., U.S.A.) arch 18th. 

4,760. ‘‘ Spark plug and method of manufacturing same.” F. M. Furezr. 
March 18th. (U.S.A., March 17th, 1917.) 

4,775. “ Protective devices for alternating-current distributing systems.” 
L. Anprews. March 18th. 

4,786. ‘“* Portable electric. hand lamp.” A. H. Rickert. March 19th. 

4,787. “* Electric hand lamps.” W. A. Harris & H. Leason. March 19th. 

4,795. ‘“‘ Electric motors.”” T. Presce. March 19th. 

4,840. “Controlling mechanism for electrically-driven air compressors, 
pumps, &c.”” J. & Brittsh Tuomson-Houston Co. March 19th, 

4,841. “ Electric arc furnaces.” J. J. Asn & British THomson-Hovston 
Co. March 19th. 

4,866. “‘ Dry electric batteries and method of making same.”  W. J. 
MeLuersH-Jackson (Burgess Battery Co., U.S.A.). March 19th. 

4,868. Electric heating by currents.” Ajax Merat Co. 
March 19th. (U.S.A., September 19th, 1917.) 

4,369/4,870. ‘* Magneto-electric machines.” A. M. ALLEN & R. B. Norrn. 
March 19th. 

4,933. ‘ Vacuum tubes.” British THomson-Houston Co. (General Electric 
Co., ey | March 20th. 

4,935. ‘“* Electric installations.” G. A. Beauvais. March 20th. (France, 
December 14th, 1917.) j 

4,936. “Transmission of telephone, telegraph, &c., signals.” G. A. 
Beauvais. March 20th. (France, December 14th, 1917 

939. ‘Electric motor controllers. IGranic Exectric Co. (Cutler-Hammer 
Manufacturing Co., UJS.A.) March 20th. 

4,952. ‘“‘ Electric relays.” D. A. Curistian. March 20th. 4 

4,965. “Electric switches.” J. W. Draxe & Drakes, Ltp. March 2st. 

4,970. Electrical fire bars.” H. H. Cressac & CressaLt MANUFACTURING 
Co. March 2ist. 

4,990. “Electric lighting of machines driven by electric motors.” V. 
Hors. March 2ist. 
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5,009. ‘* Dynamo-electric machines." British THomson-Houston Co. 
(General Electric Co., U.S.A.) March 2ist. 

5,010. Automatic telephone systems.” TELEPHONE Manurac- 


Co. March 2lst. (U.S.A., July 9th, 1917.) 
5,032. ‘“* Means for indicating condition of charge of secondary batteries. 
G. C. Evans. March 2ist. 4 
5,059. * Fittings of gas and electric lamps.”” F. Westwoop & H. B. West- 
woop. March 22nd. : 
5,079. ‘* Electrical recording graph.” T. H. Escort, W. Leeminc & R. G. 
Horton. March 22nd. 
5,094. “Control of lamp circuits used on “> motor-cars, &c." 
A. H. Mipcrey C. A. Vanpervett & Co. March 22nd 


5,109/5,110. Electric motor controllers.” IGRANIC Co. (Cutler- 
Hammer Manufacturing Co., U.S.A.) March 22nd. 
5,123. ‘‘ Couplings for magnetos of internal bustion engines, &c." A. 


A. Remincton. March 23rd 

5,131. “* Portable electric lamp.” G. E. Moore. March 23rd. 

5,173. “‘Commutator brushes of electric motors.” W. R. Sykes Inter- 
Lockinc Sicna, Co. W. Tarrant. March 23rd. 

5,181. “ Sparking plugs.” Soc. Generate pes Humes et Fourntrures 
INDUSTRIELLES L’OLEO. arch 23rd. (France, October 15th, 1917.) 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specification will 
be printed and abridged and all subsequent proceedings will be taken. 


1916. 

13,304. HicH-rension Execrric Current COLLECTING AND ‘TRANSMITTING OR 
Conpuctinc Devices oF IcNnition Macnetos. Soc. Anon, Etablissements de 
Dion-Bouton November 8th, 1915. (102,140.) 

17,161. Exectric Incanpescent Lames, Hamburger L., D. Lely & Naam- 
looze Vennootschap Philips’ Gloeilampenfabrieken. November 29th, 1916. 
(113,626.) 

17,292. Execrric Motors. T. L. R. Cooper. December 2nd, 1916. (113,627.) 


1917. 

3,551. ApparaTUS FOR THE Purpose OF THE Direct CONVERSION OF THE 
Enercy oF Motion or a Dtevecrric into Execrric ENERGY, AND CONVERSELY 
FOR THE CONVERSION OF Exectric ENERGY (OF THE RIGHT FREQUENCY) INTO THE 
Motion or Mass. A. Young. March 10th, 1917. (113,697.) 

3,768. Gear ror Dynamo-gLectric Macninery. Troup, Curtis & Co. 
and J. H, Wickett. March 15th, 1917. (113,686.) 

4,464. LanTeRNs oR Fittincs For Incanpescent Exectric Lamps. H. T. 
Wilkinson & Wardle Engineering Co. March 28th, 1917. (113,698.) : 

5,088. Execrric Switcuspoarps. A. H. Railing & C. C. Garrard. April 
llth, 1917. (113,705.) 

8,659. CoNnTROLLING OR ReGuLaTING Devices ror Execrric Motors. Elec- 
tric & Ordnance Accessories Co. and N. G. Langrish. June 16th, 1917. 
113,729. 

: 9,024. ) LusricaTION OF MAGNETO-ELECTRIC Macuines. M. S. Conner & C. C. 
Puckette. June 23rd, 1917. (113,732.) 

9,910. Exectric Diapnracm, Horns, on ALarms. J. Bouteille. July 7th, 
1916" (107,977.) * 

12,074. Contact Devices ror Execrrica. Apparatus. Igranic Electric Co. 
(Cutler-Hammer Manufacturing Co., U.S.A.) August 22nd, 1917. (113,744.) 

12,858. TeLepHone Systems. Western Electric Co. & L. Polinkowsky (partly 
Western Electric Co., U.S.A.). September 7th, 1917. (113,753.) 

13,311. ARrMmaTuRES FOR Dynamo-gLectric Macuines. British Westinghouse 
Electric & Manufacturing Co. ane Electric & Manufacturing Co., 
U S.A.) September 17th, 1917. (113,756.) 

13,331. Hoipers ror Exectric Incanpescent Lamps. C. Wirt. September 
17th, 1917. (113,757.) 

15,777. Switcues. J. C. Willcocks. October 30th, 1917. (113,765.) 

16,465. Srarxinc Piuc. J. J. Baron & E. A. Baron. November 9th, 1917. 
(113,770.) 

17,218. Exscrric Moror-contro. Systems. British Westinghouse Electric 
and Manufacturing Co. November 22nd, 1916. (111,849.) 

18,542. Spark Piucs. H. J. Berry. December 13th, 1917. (113,774.) 

3,555. Systems or Suir Prorutsion. British Thomson-Houston Co. (General 
Electric Co., U.S.A.) March 10th, 1917. (113,680.) 

17,312, Drivinc ARRANGEMENTS oF Exectric Motors. G. Jones. November 
23rd, 1917. (113.772.\ 
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